Systematic review

Impact of postpartum physical activity on maternal
depression and anxiety: a systematic review

» Additional supplemental
material is published online
only. To view, please visit the
journal online (https://doi.
org/10.1136/bjsports-2024-
108478).

For numbered affiliations see
end of article.

Correspondence to
Dr Margie H Davenport;
mdavenpo@ualberta.ca

Accepted 10 September 2024

| '.) Check for updates

© Author(s) (or their
employer(s)) 2024. No
commercial re-use. See rights
and permissions. Published
by BM.

To cite: Deprato A,

Ruchat S-M, Ali MU, et al.
Br J Sports Med Epub ahead
of print: [please include Day
Month Year]. doi:10.1136/
bjsports-2024-108478

and meta-analysis

Andy Deprato,’ Stephanie-May Ruchat
Chenxi Cai,"* Milena Forte

Safi Shirazi,' Brittany A Matenchuk,' Paris AT Jones

Margie H Davenport @'

ABSTRACT

Objective To examine the influence of postpartum
exercise on maternal depression and anxiety.

Design Systematic review with random effects meta-
analysis and meta-regression.

Data sources Online databases up to 12 January
2024, reference lists, recommended studies and hand
searches.

Eligibility criteria Randomised controlled trials
(RCTs) and non-randomised interventions of any
publication date or language were included if they
contained information on the Population (postpartum
people), Intervention (subjective or objective measures
of frequency, intensity, duration, volume, type, or mode
of delivery of exercise), Comparator (no exercise or
different exercise measures), and Outcome (postpartum
depression, anxiety prevalence, and/or symptom severity).
Results A total of 35 studies (n=4072) were included.
Moderate certainty evidence from RCTs showed that
exercise-only interventions reduced the severity of
postpartum depressive symptoms (19 RCTs, n=1778,
SMD: —0.52, 95% CI —0.80 to —0.24, 1’=86%, moderate
effect size) and anxiety symptoms (2 RCTs, n=513,
SMD: —0.25, 95% Cl —0.43 to —0.08, 1°’=0%, small
effect size), and the odds of postpartum depression by
45% (4 RCTs, n=303 OR 0.55, 95% C1 0.32 to 0.95,
1>=0%) compared with no exercise. No included studies
assessed the impact of postpartum exercise on the odds
of postpartum anxiety. To achieve at least a moderate
reduction in the severity of postpartum depressive
symptoms, postpartum individuals needed to accumulate
at least 350 MET-min/week of exercise (eg, 80 min of
moderate intensity exercise such as brisk walking, water
aerobics, stationary cycling or resistance training).
Conclusions Postpartum exercise reduced the severity
of depressive and anxiety symptoms and the odds of
postpartum depression.

INTRODUCTION

The perinatal period represents a significant life
transition during which mothers experience consid-
erable physiological, psycho-behavioural and social
changes.! * Depression and anxiety disorders are
respectively reported to affect 19% and 13% of
postpartum individuals® *; however, it is generally
acknowledged that these conditions are underdi-
agnosed and undertreated.’ ¢ Although people
may present with depressive/anxiety symptoms
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WHAT IS ALREADY KNOWN

= Postpartum depression and anxiety are
prevalent issues and significantly influence both
maternal and infant health.

= Exercise improves depression and anxiety in a
variety of non-pregnant populations and may
be a potential adjunct therapy for postpartum
individuals.

WHAT ARE THE NEW FINDINGS

= Exercise decreased the severity of postpartum
depressive and anxiety symptoms.

= Initiating the intervention <12 weeks
postpartum was associated with a greater
reduction in depressive symptoms.

= 0dds of postpartum depression were reduced
by 45% in individuals who engaged in
postpartum exercise-only interventions.

= To achieve at least a moderate reduction in the
severity of postpartum depressive symptoms,
postpartum people need to accumulate at least
350 MET-min/week of exercise (eg, 80 min
of moderate intensity exercise such as brisk
walking, water aerobics, stationary cycling,
resistance training). These data support the
engagement in postpartum physical activity to
prevent or improve depressive symptoms as a

low-cost and acceptable intervention.

at any point during the postpartum period, diag-
nostic criteria (ie, the DSM-5-TR and ICD-11) limit
the diagnosis of postpartum depression to 4 and
6 weeks after delivery, respectively. However, there
is a growing recognition that depressive symptoms
can persist beyond this point, with recent studies
showing that the diagnosis of postpartum depres-
sion peaks in the first 3 months postpartum.’
Depression and anxiety are leading causes of
global disability with significant impacts on both
individual well-being and healthcare systems.*™!
Maternal depression and anxiety are associated
with reduced maternal self-care and compromised
infant caregiving and bonding,*™ with further
connections to delayed child cognitive, emotional
and social development.'® Concerningly, suicide
has been identified as a leading cause of maternal
death in the postpartum period.’ %! Conventional
treatments for postpartum depression and anxiety
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currently include pharmacological and psychosocial interven-
tions.! ?* Pharmacological treatments require adherence, carry
certain social stigmas, present costs to either the individual or
healthcare system and have largely unknown long-term side
effects for the child.?>*° Psychosocial options also present certain
time, cost and access barriers for postpartum mothers.?? 2427 28
Alternative treatment options that address these limitations are
needed.

Physical activity has been shown to improve depression and
anxiety outcomes in non-pregnant populations.””™® Further-
more, recent reviews have concluded that physical activity has
a comparable effectiveness to antidepressants in treating non-
severe depression.”” *° Indeed, Canada recommends exercise as
a first-line monotherapy for mild to moderate depression, and
the UK includes group exercise as a recommended treatment for
adults with depression.** ** Physical activity also offers poten-
tial affordability, group socialisation opportunities and greater
delivery modality options as benefits to the treatment options
discussed.? 3337 Reviews investigating aerobic exercise, resis-
tance training and other modalities in postpartum people have
shown improvements in mild to moderate depressive symp-
toms and achieving symptom remission.**** Given the limited
evidence on the prevalence or severity of postpartum anxiety,
no such conclusions have been reached for these outcomes.*~*
This work will further investigate anxiety during the postpartum
period with subgroup analysis to better understand the impacts
of type and timing of intervention as well as mode of delivery on
both depression and anxiety.

This systematic review and meta-analysis is part of a series
of reviews which will form the evidence base for the Society of
Obstetricians and Gynaecologists of Canada/Canadian Society
for Exercise Physiology 2025 Canadian Guideline for Phys-
ical Activity, Sedentary Behaviour, and Sleep throughout the
First Year Postpartum (herein referred to as the Guidelines).
The purpose of this systematic review and meta-analysis was
to examine the relationship between postpartum exercise and
depression and anxiety outcomes.

METHODS

In April 2022 the Guidelines Consensus Panel was formed to
identify outcomes for the Guidelines update. The panel included
researchers, methodological experts and representatives from
the Society for Obstetricians and Gynaecologists of Canada,
Canadian Society for Exercise Physiology, the College of Family
Physicians of Canada, Canadian Physiotherapy Association,
Canadian Association of Midwives and Canadian Academy of
Sport and Exercise Medicine. Patient preferences were obtained
via an online survey to inform these decisions but were other-
wise not involved in the project. During this meeting, 10 crit-
ical maternal health outcomes, nine important maternal health
outcomes and two important infant health outcomes related to
postpartum maternal movement behaviours (physical activity,
sedentary behaviour and sleep) were selected.*” *® Depression
and anxiety were both ‘critical’ outcomes.

This systematic review and meta-analysis was conducted
in accordance with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines. The
completed PRISMA checklist is shown in the online supplemen-
tary file.

Study protocol and registration
The protocol for this systematic review examining the impact
of postpartum health behaviours on maternal and fetal health

outcomes was registered with PROSPERO, the International
Prospective Register of Systematic Reviews, on 20 September
2022 (registration number CRD42022359282; available from:
https://www.crd.york.ac.uk/prospero/display_record.php?ID=
CRD42022359282).

Eligibility criteria
This study was guided by the Participants, Interventions, Compar-
isons, Outcomes and Study design (PICOS) framework.*

Population

The population of interest was postpartum people (regardless
of gender) in their first year after childbirth. If a study recruited
participants beyond 12 months after delivery, it was included
only if most participants were in their first year postpartum.
There were no restrictions on maternal age, perinatal complica-
tions or contraindications to exercise.

Intervention

The intervention/exposure for this review was subjective or
objective measures of frequency, intensity, duration, volume, type
of exercise or mode of delivery (online vs in person). Although
exercise is a subtype of physical activity, for the purpose of this
review we used these terms interchangeably. Accordingly, exer-
cise and physical activity were defined as any bodily movement
generated by skeletal muscles that results in energy expenditure
above resting levels.’* ° Acute (ie, a single exercise session) or
habitual (ie, usual activity) postpartum exercise and interven-
tions including exercise alone (termed ‘exercise-only’ interven-
tions) or in combination with other interventions (such as diet,
termed ‘exercise + co-interventions’) were considered. Studies
were included if exercise was performed before delivery or after
1 year postpartum if the majority of the intervention occurred
during the postpartum period.

Comparison

Eligible comparators were no intervention, minimal contact and
standard care (education only, standard medical care for post-
partum people, author defined).

Outcome

Eligible outcomes were severity of depressive or anxiety symp-
toms, prevalence of depression or anxiety (either by exceeding
a specific threshold via questionnaire or diagnosis by a quali-
fied professional). Total anxiety was considered in addition to
both state and trait anxiety. State anxiety was defined as an
acute response to a real or perceived threat while trait anxiety
described the inter-individual tendency towards high state
anxiety in response to a threat.

Study design
Randomised controlled trials (RCTs) and non-randomised inter-
ventions were eligible for inclusion in this review.

Additional considerations

We did not limit studies by publication country, language or date.
Studies not in English or French were initially translated to deter-
mine eligibility for inclusion and confirmed by a native speaker.
The first 12 months following delivery is defined by the panel
as postpartum; however, we also looked at the fourth trimester
(first 12 weeks following delivery) as that is the most common
timeframe for the presentation of postpartum depression.”
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Information sources

A comprehensive search was created and run by a research
librarian (AS) in the following databases: MEDLINE, EMBASE,
CINAHL, SPORTDiscuss, Evidence-Based Medicine Reviews
(Ovid), Scopus, Web of Science and ClinicalTrials.gov up to
17 August 2022. An updated search of these databases was
performed on 12 January 2024. Collaborator-nominated papers
were accepted for consideration. Reference lists of included
studies and relevant reviews were screened for additional rele-
vant papers. The complete search strategies are shown in the
online supplementary file.

Study selection

Search results were uploaded to Covidence (Melbourne,
Victoria, Australia), an online systematic review management
software. Duplicate records were automatically removed. Titles
and abstracts of all unique articles were independently assessed
by two reviewers and were included for full-text review if either
reviewer selected it for inclusion. Full-text articles of titles and
abstracts meeting the initial screening criteria were retrieved.
Two independent reviewers then examined all full-text articles
for inclusion, with disagreements resolved through discussion
between reviewers or a third reviewer if needed.

Data extraction

Two reviewers independently extracted data from all included
studies into Google Sheets (Google, Mountain View, California,
USA). A content expert independently verified the extracted
data. For each individual study, the most recent or complete
version of the publication was selected as the ‘parent’ paper;
however, relevant data from all publications related to each
unique study were extracted.

Extracted data included study characteristics (eg, year, study
design, country), population characteristics (eg, number of
participants, age, pre-pregnancy body mass index, previous
physical activity levels, parity, pregnancy complications), inter-
vention/exposure (actual and/or prescribed exercise frequency,
intensity, duration, volume, type, mode of delivery, duration of
intervention, measure of physical activity), comparators (inter-
vention type) and outcomes (depressive or anxiety symptom
severity, depression or anxiety diagnosis; see online supple-
mental table 1). If data were not available for extraction, the
study authors were contacted for additional information.

Certainty of evidence assessment

The Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) framework was used to assess the
certainty of evidence across included studies for each anthropo-
metric outcome and study design (RCT and superiority RCT).*?
Accordingly, evidence from RCTs was considered ‘high’ quality
and was graded down if there was a concern with risk of bias,*?
indirectness,’* inconsistency,” imprecision®® or risk of publica-
tion bias®” because these factors reduce the level of confidence in
the observed effects.

Two reviewers independently and systematically assessed risk
of bias of included studies at the individual study level with a
modified Joanna Briggs Institute (JBI) Manual for Evidence
Synthesis.’® The risk of bias in RCTs was assessed independently
using the standardised critical appraisal instruments from the
JBI Critical Appraisal of Evidence Effectiveness tool.”” The JBI
checklist was used to determine the extent to which a study
had addressed the possibility of bias in its design, conduct and
analysis. Specifically, RCTs were screened for potential sources

of bias including inappropriate sampling, flawed measurement
of exposure, flawed measurement of outcomes, inappropriate
exploration of post-assignment attrition and inappropriate
statistical analysis. In case of rating differences, discrepancies
were resolved through discussion. The overall risk of bias of a
study was defined as high risk when more than one-third of the
factors (RCTs: =3 of 10 factors; non-randomised interventions:
=4 of 13 factors) were marked as high risk. Risk of bias across
studies was considered ‘serious’ when studies with the greatest
influence on the pooled result (assessed using weight (%) given
in forest plots) presented a high risk of bias. The greatest influ-
ence on the pooled result was determined as follows: the studies
that had the greatest individual percentage contribution in the
meta-analyses, when taken together, contribute to >50% of the
weight of the pooled estimate.

Inconsistency across studies was assessed using both statis-
tical tests and visual inspection of forest plots.®® Cochran’s Q
(0=0.05) was used to detect statistical heterogeneity and the 12
statistic was used to quantify the magnitude of statistical hetero-
geneity between studies. In cases where high statistical hetero-
geneity (I2 >50%) was observed, the evidence was considered
for downgrading if direction of effect was not consistent across
most studies with minimal overlap of confidence intervals and
such heterogeneity remained unexplained after conducting
meta-regression and subgroup analysis. Indirectness was consid-
ered serious when PICO criteria differed substantially across
studies. Imprecision was considered serious or very serious
when the sample size was small (<300 in each arm or <100
in each arm, respectively) and/or the effect estimate was impre-
cise with wide confidence intervals including the no effect value
(does not rule out a small harm or negative effect). Publication
bias was assessed when there were at least 10 studies included in
the meta-analysis. Otherwise, it was deemed non-estimable and
not rated down. The original plan to have two individuals inde-
pendently assess the certainty of the evidence across each health
outcome was amended for feasibility reasons. As such, one indi-
vidual evaluated the certainty of the evidence and a second indi-
vidual checked the GRADE tables as a quality control measure.

Statistical analysis

Meta-analyses were conducted for each outcome using Review-
Manager (RevMan) version 5.4 (Cochrane, London, UK).
Standardised mean differences (SMDs) were calculated for
continuous outcomes to allow the comparison of different
measurement tools or scales for a single outcome. Continuous
outcome analyses was conducted using DerSimonian and Laird
random effects models with an inverse variance approach.®!
SMD effect sizes were calculated using Hedge’s g, with effect
sizes of 0.2, 0.4 and 0.8 considered small, moderate and large,
respectively.®” ORs were calculated for dichotomous outcomes
using post-intervention events or percentage data. Dichotomous
outcome analyses were conducted with a Mantel-Haenszel
random effects method. A clinically significant reduction in
symptoms was considered a decrease in the odds of an outcome
of >25%. Change scores were calculated for further analyses of
applicable outcomes. Studies that did not include baseline data
were still included but not used in the change score forest plots.
Statistical significance was defined as p<0.05.

Sensitivity analyses were performed to evaluate whether the
observed effects were different when examining the impact of
exercise-only versus exercise + co-interventions on outcomes.
When possible, the following a priori subgroup analyses
were conducted for exercise-only interventions: (1) when the
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intervention started (<12 weeks vs >12 weeks postpartum);
(2) mode of delivery (vaginal vs caesarean section vs mixed);
and (3) type of physical activity (eg, acrobic exercise, resistance
training, mixed training, tai chi, Pilates, pelvic floor muscle
training). If a study did not provide sufficient details to allow
it to be grouped into the a priori subgroups, an ‘unclear’ group
was created. When possible, post hoc subgroup analyses were
conducted for exercise-only interventions investigating whether
the intervention was group-based or individual-based. Tests for
subgroup differences were conducted with statistical significance
set at p<0.05. If statistically significant differences were found,
subgroup differences were interpreted. The I* was calculated to
indicate the percent of total variability that was attributable to
between-study heterogeneity. For outcomes where 10 or more
studies were included, dose response meta-regressions were
carried out using the metareg command in STATA 18.%

Studies reporting continuous outcomes in other measures
of central tendency and/or dispersion were converted to mean
and SD for analyses.®*® Studies that did not include a non-
exercising control group were considered separately as pre-post
and/or superiority trials. Within each outcome, the results were
presented by study design.

Equity, diversity and inclusion statement

Our study included all RCTs and non-randomised interventions
on maternal depression and anxiety with no exclusion criteria on
gender, race, ethnicity, sexuality, socioeconomic status, chronic
illness or disease. Our research team consisted of 13 individ-
uals from two different countries and included 10 women and
three men from different disciplines, ethnicities and stages across
careers.

RESULTS

Study selection

The PRISMA flow diagram of the selection process for studies
included in this review is shown in figure 1.

Study characteristics

Overall, 35 unique studies (n=4072 participants) from 14 coun-
tries were included in this review. There were 26 RCTs and
nine non-randomised interventions. The Guidelines Steering
Committee determined there was sufficient evidence avail-
able from both RCT and non-randomised interventions that
consideration of observational studies was not necessary for the
purpose of this review.

Among the included exercise interventions, the frequency of
exercise ranged from 1 to 5 days per week, the duration of exer-
cise ranged from 15 to 90 min per session, and the types of exer-
cise included aerobic exercise, strength training, stretching and
yoga. Additional details of the included study characteristics are
shown in online supplemental tables 1 and 2.

Certainty of evidence

Overall, the certainty of evidence for all study designs and
outcomes ranged from ‘very low’ to ‘high’ (see online supple-
mental tables 3-6). The most common reasons for downgrading
the certainty of evidence were (1) inconsistency due to high
heterogeneity and different direction and/or magnitude of the
effects across studies; (2) imprecision due to small sample size (ie,
lack of power to detect differences with precision); and (3) indi-
rectness (ie, exercise intervention was combined with another
intervention such as nutrition). Publication bias was found for
some outcomes; however, while the test for publication bias

was statistically significant, the visual inspection of funnel plots
showed that the majority of the studies were clustered around
the pooled estimate with only a few outliers with a small sample
size.

Synthesis of results

Severity of depressive symptoms

Randomised controlled trials

Depression symptom severity pre-intervention was not different
between groups (23 RCTs, n=3361, SMD: 0.01, 95% CI —0.08
to 0.10, 1*=24%; see online supplemental figures 1 and 2).

For the association between postpartum exercise and severity
of depressive symptoms, the pooled summary estimate showed a
greater reduction for exercise groups compared with no exercise
controls post-intervention (25 RCTs, n=2949, SMD: —0.42,
95% CI —0.62 to —0.22, [*=83%; figure 2 and online supple-
mental figure 3). The overall certainty of this evidence was rated
as low and downgraded for concerns regarding inconsistency
and indirectness.

Change in depressive symptoms during the maintenance phase
(post-intervention to follow-up) was not different between the
exercise and control groups (see online supplemental figure 4).

Subgroup analyses
The pooled estimate for the exercise + co-interventions was
not significantly different from the pooled estimate for the
exercise-only interventions (p=0.08; see figure 2). Exercise
+ co-interventions did not result in a greater reduction in the
severity of depressive symptoms post-intervention (6 RCTs,
n=1171, SMD: —0.20, 95%CI —0.42 to 0.01, *=60%). The
overall certainty of this evidence was rated as ‘very low” and
downgraded for concerns regarding inconsistency and indirect-
ness. Exercise-only interventions resulted in a moderate effect
on reducing the severity of depressive symptoms compared with
no exercise post-intervention (19 RCTs, n=1778, SMD: —0.52,
95% CI —0.80 to —0.24, [*’=86%). The overall certainty of this
evidence was rated as ‘moderate’ and downgraded for concerns
regarding inconsistency. Sensitivity analysis for the maintenance
of the intervention effect could not be performed as both studies
were exercise-only (see online supplemental figure 4).
Stratification of exercise-only RCTs by exercise type and
timing of exercise initiation showed a statistically significant
difference in the severity of depressive symptoms. Starting
the exercise intervention <12 weeks postpartum reduced the
severity of depressive symptoms, while starting interventions
>12 weeks postpartum did not (p<0.05 for subgroup differ-
ences; large effect size, see figure 3). The certainty of both
evidence was rated as moderate and downgraded for concerns
regarding inconsistency (<12 weeks) or imprecision (>12
weeks). A reduction in the severity of depressive symptoms was
also observed with aerobic exercise, mixed training, stretching
and yoga, but not with pelvic floor muscle training (p=0.03 for
subgroup differences; see online supplemental figure 5). The
certainty of this evidence was rated as moderate and down-
graded for concerns regarding inconsistency (aerobic exercise
and mixed training) or imprecision (stretching, yoga and pelvic
floor muscle training). The remaining a priori subgroup analyses
(mode of delivery) could not be conducted due to insufficient
data for subgrouping. Stratification of exercise-only RCTs by
individual-based or group-based training found no difference
between groups (p=0.16, see online supplemental figure 6).
Similar results were identified for change scores from pre- to
post-intervention (see online supplemental figures 7-10).
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Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the selection process for studies

included.

Maintenance of intervention effect on the severity of depressive
symptoms

Randomised controlled trials

Exercise-only interventions reported on the maintenance of inter-
vention effect on the severity of depression symptoms. The pooled

summary estimate showed no difference between exercise groups
and no exercise controls (2 RCTs, n=322, SMD: —0.21, 95% CI
—0.87 to 0.45, *=60%; see online supplemental figure 4). The
overall certainty of this evidence was rated as ‘low” and down-
graded for concerns regarding inconsistency and imprecision.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% ClI
1.8.1 Exercise + co-intervention
Armstrong 2003 4.6 3.34 10 14.7 7.66 10 2.2% -1.64[-2.68, -0.59] —
Huang 2011 postpartum only  19.95 9.23 64 20.3 8.2 64 4.9% -0.04 [-0.39, 0.31] T
Norman 2010 4.73 5.27 60 6.54 5.61 70 4.9%  -0.33[-0.68, 0.02] -
O'Reilly 2016 4.41 3.73 206 4.39 3.77 228 5.5% 0.01 [-0.18, 0.19] T
Surkan 2010 13.3 10.7 203 15.3 11.5 200 5.5%  -0.18 [-0.38, 0.02] 1
Teychenne 2021 12 weeks 6 4.3 31 74 3.6 25 4.1% -0.34 [-0.88, 0.19] -
Subtotal (95% Cl) 574 597 27.2% -0.20 [-0.42, 0.01] 4
Heterogeneity: Tau? = 0.04; Chi? = 12.39, df = 5 (P = 0.03); I> = 60%
Test for overall effect: Z = 1.90 (P = 0.06)
1.8.2 Exercise
Armstrong 2004 6.33 3.67 9 13.33 7.66 10 2.4% -1.09[-2.07,-0.11] I
Buttner 2015 5.87 6.03 23 8.52 5.43 27 3.9%  -0.46 [-1.02, 0.11] —
Da Costa 2009 9.26 4.8 31 9.6 5.42 31 4.2%  -0.07 [-0.56, 0.43] -
Daley 2008 13.1 5.2 16 143 5.4 15 3.3%  -0.22[-0.93, 0.49] -
Daley 2015 12.02 5.29 41 12.55 5.17 38 4.5%  -0.10 [-0.54, 0.34] -1
Forsyth 2017 8.7 6.9 11 12.7 5.8 11 2.8% -0.60 [-1.46, 0.25] /T
Glazener 2001 4.8 3.54 238 5.2 3.78 219 5.5%  -0.11[-0.29, 0.07] b
Haruna 2013 3.6 4.2 48 4.1 3.4 47 4.7% -0.13 [-0.53, 0.27] -T
Heh 2008 10.2 3.6 33 12.7 3.9 30 4.2% -0.66[-1.17, -0.15] -
Keller 2014 7 5.69 39 6.98 4.29 54 4.6% 0.00 [-0.41, 0.42] T
Lewis 2014 4.69 3.89 61 7.02 4.64 61 4.9% -0.54[-0.90, -0.18] -~
Lewis 2021 7.41 476 150 7.43 5.01 150 5.4%  -0.00[-0.23, 0.22] T
Mohammadi 2014 6.58 4.63 36 6.5 5.12 36 4.4% 0.02 [-0.45, 0.48] T
Ozkan 2020 7.29 1.67 34 12.54 2.65 31 3.6% -2.37[-3.01, -1.72] -
Robichaud 2008 18.08 3.28 25 18.39 3.68 23 3.9% -0.09[-0.65, 0.48] -1
Shelton 2015 3 1 3 8 6 3 1.0%  -0.93[-2.77,0.91] e
Thiruppathi 2014 4.5 0.6 20 7.72 0.46 21 1.4% -5.93[-7.41, -4.44]
Xu 2021 2.93 2.33 19 5.92 4.53 12 3.1% -0.87[-1.63, -0.11] i
Yang 2018 7.6 4.71 60 7.18 4.54 62 4.9% 0.09 [-0.26, 0.45] T
Subtotal (95% CI) 897 881 72.8% -0.52[-0.80,-0.24] ¢
Heterogeneity: Tau? = 0.29; Chi? = 124.61, df = 18 (P < 0.00001); I> = 86%
Test for overall effect: Z = 3.62 (P = 0.0003)
Total (95% CI) 1471 1478 100.0% -0.42[-0.62,-0.22] ¢
Heterogeneity: Tau? = 0.18; Chi? = 138.41, df = 24 (P < 0.00001); I> = 83% t t f

4 2 0 2 4

Test for overall effect: Z = 4.16 (P < 0.0001) Favours exercise Favours control

Test for subgroup differences: Chi? = 3.08, df = 1 (P = 0.08), I*> = 67.6%

Figure 2 Effects of postpartum exercise compared with control on the severity of depressive symptoms (RCTs). Sensitivity analyses were conducted
with studies including exercise + co-interventions and exercise-only interventions. Analyses were conducted with a random effects model.

Subgroup analyses

There were no exercise + co-interventions so sensitivity anal-
ysis was not possible. Subgroup analysis was not possible due
to a lack of data (timing and type of intervention and mode of
delivery, individual vs group).

Prevalence of depression

Randomised controlled trials

Overall, there was ‘moderate’ certainty of evidence (downgraded
for concerns regarding indirectness) from six RCTs (n=735)
for the association between postpartum exercise and maternal
depression. Postpartum exercise was associated with 40% lower
odds of developing maternal depression compared with no exer-
cise (OR 0.60, 95%CI 0.38 to 0.95, [*=006; figure 4).

Subgroup analysis

The pooled estimate for the exercise + co-interventions was
not significantly different from the pooled estimate for the
exercise-only interventions (p=0.45; see figure 4). Exercise
+ co-interventions did not result in a greater reduction in the
odds of depression (2 RCTs, n=435, OR 0.75, 95%CI 0.33 to
1.69, I*=0%). The overall certainty of this evidence was rated as
‘low” and downgraded for concerns regarding indirectness and
imprecision. Exercise-only interventions were associated with a
45% reduction in the odds of developing depression compared
with no exercise (4 RCTs, n=303, OR 0.55, 95%CI 0.32 to

0.95, I’=09%). The overall certainty of this evidence was rated
as ‘high’.

The tests for subgroup differences for exercise-only RCTs
showed no significant differences (exercise type, p=0.31; timing
of exercise initiation, p=0.89; individual vs group, p=0.68) or
were not applicable due to insufficient data for subgrouping
(mode of delivery) (see online supplemental figures 17-19).

Severity of anxiety symptoms
Randomised controlled trials
The severity of anxiety symptoms pre-intervention was not
different between groups (2 RCTs, n=809, SMD: 0.10, 95% CI
—0.26 to 0.46, [*=55%); see online supplemental figure 20).
Exercise-only interventions reported on the severity of anxiety
symptoms. The pooled summary estimate showed a greater
change in symptoms for exercise groups compared with no exer-
cise controls (2 RCTs, n=513, small effect size, SMD: —0.25,
950 CI —0.43 to —0.08, I*’=0%; see online supplemental
figures 21 and 22). The overall certainty of this evidence was
rated as ‘low’ and downgraded for concerns regarding inconsis-
tency and imprecision.

Subgroup analyses
There were no exercise + co-interventions so a sensitivity anal-
ysis was not possible. Subgroup analysis was not possible due to

6

Deprato A, et al. Br J Sports Med 2024;0:1-12. doi:10.1136/bjsports-2024-108478

"1ybuAdoo Ag paiaaiold srelas seuln
ap [eJapa- apepisIsAuN - NN 18 £Z0Z ‘6T J8qWIBAON Uo /wod fwqg wslg//:any wolj pepeojumod 202 J8qWBAON § U0 8/780T-720Z-SHods[0/9ETT 0T Se paysiignd 1s1y :pajn sUods [ ig


https://dx.doi.org/10.1136/bjsports-2024-108478
https://dx.doi.org/10.1136/bjsports-2024-108478
https://dx.doi.org/10.1136/bjsports-2024-108478
https://dx.doi.org/10.1136/bjsports-2024-108478
http://bjsm.bmj.com/

Systematic review

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.9.1 <12 weeks
Daley 2015 12.02 5.29 41 12.55 5.17 38 6.0%  -0.10 [-0.54, 0.34] -
Forsyth 2017 8.7 6.9 11 12.7 5.8 11 4.3% -0.60 [-1.46, 0.25] /T
Heh 2008 10.2 3.6 33 12.7 3.9 30 5.7% -0.66[-1.17, -0.15] -
Lewis 2014 4.69 3.89 61 7.02 4.64 61 6.3% -0.54[-0.90, -0.18] -
Lewis 2021 7.41 476 150 7.43 5.01 150 6.8% -0.00 [-0.23, 0.22] T
Mohammadi 2014 6.58 4.63 36 6.5 5.12 36 5.9% 0.02 [-0.45, 0.48] T
Ozkan 2020 7.29 1.67 34 12.54 2.65 31 5.2% -2.37[-3.01,-1.72] —
Shelton 2015 3 1 3 8 6 3 1.8%  -0.93[-2.77,0.91] ——
Thiruppathi 2014 45 06 20 7.72 0.46 21  2.4% -5.93[-7.41,-4.44] ————
Yang 2018 7.6 471 60 7.18 4.54 62 6.4% 0.09 [-0.26, 0.45] T
Subtotal (95% CI) 449 443 50.7% -0.87[-1.41,-0.32] ’
Heterogeneity: Tau? = 0.64; Chi? = 113.45, df = 9 (P < 0.00001); I = 92%
Test for overall effect: Z = 3.11 (P = 0.002)
1.9.2 >12 weeks
Glazener 2001 4.8 3.54 238 5.2 3.78 219 6.9%  -0.11[-0.29, 0.07] b
Haruna 2013 3.6 4.2 48 4.1 3.4 47 6.2% -0.13 [-0.53, 0.27] -
Subtotal (95% CI) 286 266 13.0% -0.11[-0.28, 0.05] [
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.93); I = 0%
Test for overall effect: Z = 1.32 (P = 0.19)
1.9.3 Unclear
Armstrong 2004 6.33 3.67 9 13.33 7.66 10 3.8% -1.09[-2.07,-0.11] —
Buttner 2015 5.87 6.03 23 8.52 5.43 27 5.5% -0.46 [-1.02, 0.11] 7
Da Costa 2009 9.26 4.8 31 9.6 5.42 31 5.8%  -0.07 [-0.56, 0.43] -
Daley 2008 13.1 5.2 16 143 5.4 15 4.9% -0.22 [-0.93, 0.49] T
Keller 2014 7 5.69 39 6.98 4.29 54 6.1% 0.00 [-0.41, 0.42] T
Robichaud 2008 18.08 3.28 25 18.39 3.68 23 5.5%  -0.09 [-0.65, 0.48] -
Xu 2021 2.93 2.33 19 5.92 4.53 12 4.7% -0.87[-1.63, -0.11] I
Subtotal (95% CI) 162 172 36.3% -0.28 [-0.54, -0.01] 0
Heterogeneity: Tau? = 0.03; Chi®> = 8.23, df = 6 (P = 0.22); I> = 27%
Test for overall effect: Z = 2.05 (P = 0.04)
Total (95% ClI) 897 881 100.0% -0.52[-0.80, -0.24] 0
Heterogeneity: Tau? = 0.29; Chi? = 124.61, df = 18 (P < 0.00001); I*> = 86% t t t

Test for overall effect: Z = 3.62 (P = 0.0003)

Test for subgroup differences: Chi? = 7.08, df = 2 (P = 0.03), I> = 71.7%

\
}

-4 -2 0 2 4

Favours exercise Favours control

Figure 3 Effects of postpartum exercise-only interventions (RCTs) compared with control on the severity of depressive symptoms. Subgroup
analyses were conducted with studies including when the exercise intervention was initiated early (ie, before 12 weeks postpartum) or late (ie, after
12 weeks postpartum). Analyses were conducted with a random effects model.

a lack of data (timing and type of intervention, mode of delivery,
individual vs group).

Prevalence of anxiety
No study examined the impact of postpartum exercise on the
prevalence of anxiety.

Non-randomised interventions

Findings from non-randomised interventions are reported in the
online supplement (see online supplemental figures 11-15 and
23-25). From pre- to post-intervention there was a reduction
in the severity of depression symptoms in aerobic exercise-only
interventions (see online supplemental figure 16). Otherwise, no
effect of exercise was found on mental health outcomes in non-
randomised controlled trials.

Meta-regression and dose-response analysis

Meta-regression analysis was conducted for depressive symp-
toms and identified that a moderate reduction in postpartum
depressive symptoms required an accumulation of at least 350
MET-min/week of exercise (eg, 80 min of moderate intensity
exercise such as brisk walking, water aerobics, stationary cycling,
resistance training; see online supplemental figure 27) and a
minimum of 4 days/week (see online supplemental figure 26).

DISCUSSION

The main findings of this systematic review are that postpartum
exercise-only interventions are associated with reductions in
the severity of maternal depressive (moderate effect size, SMD:
—0.52) and anxiety symptoms (small effect size; SMD —0.25)
and with 45% reduced odds of postpartum depression (OR
0.55). The overall certainty of the evidence for these outcomes
was rated as moderate to high. Initiating the exercise interven-
tion prior to 12 weeks postpartum was associated with a greater
reduction in postpartum depressive symptoms. In order to
achieve a moderate effect size in the reduction of the severity
of depressive symptoms, postpartum individuals should accu-
mulate at least 350 MET-min/week of exercise (eg, 80 min of
moderate intensity exercise such as brisk walking, water aero-
bics, stationary cycling, resistance training) over a minimum
of 4days per week. There appears to be a dose-response effect
of this benefit: a greater exercise volume was associated with a
greater reduction in the severity of depressive symptoms. Further
investigation is required as all studies prescribed moderate inten-
sity physical activity or did not report intensity. It has been estab-
lished that mode of delivery and birth trauma can influence the
risk of depressive symptoms postpartum; however, there was not
sufficient data to examine what relationship this may have with
postpartum exercise.®”
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Exercise Control

Study or Subgroup

Events Total Events Total Weight M-H, Random, 95% CI

2.1.1 Exercise + Co-intervention

Norman 2010 7 62 12 73 20.8%
Lewis 2021 4 150 4 150 10.5%
Subtotal (95% CI) 212 223 31.3%
Total events 11 16

Heterogeneity: Tau? = 0.00; Chi? = 0.24, df = 1 (P = 0.62); 1> = 0%
Test for overall effect: Z = 0.69 (P = 0.49)

2.1.2 Exercise

Heh 2008 13 33 20 33 21.3%
Daley 2015 19 43 26 42 27.7%
Forsyth 2017 4 11 5 11 7.1%
Lewis 2014 5 66 5 64 12.5%
Subtotal (95% ClI) 153 150 68.7%
Total events 41 56

Heterogeneity: Tau? = 0.00; Chi® = 1.15,df = 3 (P = 0.77); I> = 0%
Test for overall effect: Z = 2.15 (P = 0.03)

Total (95% CI) 365

Total events 52 72
Heterogeneity: Tau? = 0.00; Chi? = 1.79, df = 5 (P = 0.88); I> = 0%
Test for overall effect: Z = 2.17 (P = 0.03)

373 100.0%

Odds Ratio Odds Ratio
M-H, Random, 95% CI
0.65 [0.24, 1.76] —
1.00 [0.25, 4.07] e
0.75 [0.33, 1.69] -
0.42[0.16, 1.13] ——
0.49[0.20, 1.16] ——
0.69[0.12, 3.78]
0.97[0.27, 3.51] E—
0.55 [0.32, 0.95] o
0.60 [0.38, 0.95] <o
0.05 0.2 ] 5 20

Favours exercise Favours control

Test for subgroup differences: Chi? = 0.39, df = 1 (P = 0.53), I> = 0%

Figure 4 Effects of postpartum exercise compared with control on odds of depression (RCTs). Sensitivity analyses were conducted with studies
including exercise + co-interventions and exercise-only interventions. Analyses conducted with a random effects model. M—H, Mantel-Haenszel

method.

Significance of findings

The findings of this review show the efficacy of exercise in
improving mental health outcomes for postpartum individuals.
Given the comparable effectiveness we observed of postpartum
exercise in reducing depressive symptom severity to conven-
tional treatments,” ° *® exercise could provide mothers with
relatively safe, accessible and inexpensive alternatives to address
mental health conditions.'* ¥ 3¢ 37 Additionally, using exercise
to improve postpartum mental health could reduce current
concerns with conventional treatment options, such as the
largely unknown long-term effects of antidepressant use during
lactation on the child or prohibitive costs of regular psychosocial
therapy visits.”>™> %’ In the future it should be assessed whether
exercise can be implemented proactively to support maternal
health and reduce depression and anxiety.

Prevention and treatment of depression and anxiety is essen-
tial, yet it is estimated that only half of people with postpartum
depression are diagnosed or treated.®””° Importantly, the current
study showed that early intervention (<12 weeks following
childbirth) was associated with a reduction in the severity of
depressive symptoms (moderate effect size) while interventions
initiated after this period was not. These data underscore the
importance of early ambulation and resumption of physical
activity following childbirth to support better mental health and
well-being. This systematic review also showed that depressive
symptoms are improved with a variety of exercise modalities
including aerobic exercise, mixed interventions including both
aerobic and resistance training, yoga and stretching. This finding
may support a greater uptake of postpartum physical activity as
individuals can choose an activity that they are more likely to
sustain during this period.

It has been clearly established that exercise improves mental
health outcomes in many populations. However, there is a
longstanding debate as to whether exercise improves mental
health physiologically or psychologically.”' 7> To date, a
number of potential mechanisms have been proposed to

explain the antidepressant effect of exercise including biolog-
ical, psychological and social. The current review did not find
any evidence of differences between individual- and group-
based programming, suggesting that exercising alongside peers
may not be necessary to see an effect. However, these find-
ings are based on somewhat limited data and require further
investigation.

This review found that postpartum physical activity
reduced the severity of postpartum anxiety symptoms with
a small effect size. While these results are based on data
from only two RCTs, similar results have been found in
non-pregnant or postpartum populations.”> A recent global
survey found that individuals categorised as participating
in low levels of physical activity according to the Interna-
tional Physical Activity Questionnaire were significantly
more likely to experience anxiety symptoms than those who
participated in moderate to high physical activity.”* Given
the promising literature in other populations, it is likely that
exercise will have the same effects on postpartum anxiety
and simply requires more investigation.

The comprehensive and robust evidence included in this
review will also be critical for informing future investiga-
tion and practice in this area of study. For instance, the
considerable number of RCTs and individual participants
in our analyses greatly assists in both identifying gaps in
available evidence and the development of evidence-based
exercise recommendations to improve maternal health
outcomes.*” * 75 7¢ Further investigation should aim to
investigate the effects of postpartum exercise in individuals
who experienced perinatal complications and in those who
had limitations to exercise during pregnancy. Addition-
ally, more investigation is required to address the possible
lasting effects of postpartum exercise on maternal mental
health as there were very limited studies reporting on this
outcome.
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What mechanisms could explain these epidemiological
findings?

In pregnant and postpartum individuals, psychosocial mechanisms
have been suggested to play a mediating role between exercise and
improved depression and anxiety outcomes.”” These proposed factors
include improvements in self-esteem (through body image and phys-
ical self-perception), self-efficacy (through self-belief and sustained
participation), attentional redirection away from distressing thoughts
and psychological coping strategies with exercise.””””

In non-pregnant populations, depression and anxiety are thought
to involve biochemical and neurophysiological functional dysregu-
lation due to the attenuated release of mood-regulating neurotrans-
mitters such as serotonin and dopamine.*® ' These conditions are
also associated with sustained increases in cortisol circulation, which
leads to detrimental neurological effects through varying pathophys-
iological mechanisms (eg, inflammation and oxidative stress).***
Exercise has been shown to counter these effects through increasing
dopamine and serotonin release, while also blunting cortisol release
in response to a given stressor (reducing inflammation and oxidative
stress).>¢ 7

Some have suggested that the similarities in these physiolog-
ical and psychosocial mechanisms between depression and anxiety
could partially explain the observed comorbidity of these conditions,
adding to the potential utility of exercise as a treatment option.®' %8
Nonetheless, further research considering the unique interactions
between pregnancy and postpartum physiology with depression and
anxiety mechanisms is necessary to better understand and address
these mental health conditions for this population.®’

The results of this review showed better outcomes in depression
symptom severity if interventions are started before 12 weeks post-
partum. This finding may be explained by the fact that postpartum
depression is most commonly diagnosed within that timeframe.”
Additionally, four of the 10 studies initiated prior to 12 weeks post-
partum included participants who were actively experiencing post-
partum depression, resulting in a slightly higher baseline risk.

Strengths and limitations

The strengths of this systematic review and meta-analysis include our
broad inclusion criteria considering only interventional data (RCTs
and non-randomised interventions), all dates and any language. We
applied rigorous methodology (PRISMA, JBI, GRADE) to guide the
systematic review process and certainty of evidence assessment sensi-
tivity analyses (exercise-only interventions vs exercise + co-interven-
tions) and a priori subgroup analyses allowed detailed consideration
of both heterogeneity and the influence of various factors (time
postpartum, mode of delivery, type of exercise) on the outcomes of
interest; however, statistical heterogeneity was still moderate within
certain subgroups.

With regard to other limitations, there was considerable
variability among the tools used to assess depression and
anxiety outcomes. The use of different and non-postpartum
specific measurement tools may provide varying results—for
instance, by misattributing particular postpartum psychoso-
matic symptoms to depression or anxiety and thus under-
estimating the effectiveness of exercise interventions.”® ”!
Furthermore, depression and anxiety can occur as comorbid
conditions in the postpartum population, and it is unclear
how exercise may impact both those conditions in combi-
nation.”> Only one study included in this review investi-
gated both anxiety and depression in the postpartum period.
Our analyses prioritised RCT data for higher certainty of
evidence for the outcomes of interest in this review, in accor-
dance with frameworks for constructing evidence-based

guidelines.*” Thus, our findings are likely to have less
external validity than similar observational analyses.* 479374
Additionally, four RCTs reported that some participants were
taking antidepressants”® while one RCT excluded partici-
pants taking antidepressants.”” The remaining studies did not
report antidepressant use. Given that a majority of studies
included in this synthesis were RCTs, antidepressant users
would have been randomly distributed and are unlikely to
be a confounder.! ?* *® While this review begins to support
a physiological change resulting from exercise to improve
mental health outcomes, there is limited evidence to support
these findings and more rigorous investigation is needed
in future work. There is also a notable lack of literature
regarding the prevalence of anxiety and symptom severity
during the postpartum period.

Applications and future directions
In addition to the need to consider the prevalence of anxiety
and the pathophysiology of depression and anxiety in post-
partum people,®” there are important research and practice
implications given the findings of this systematic review.

The majority of included studies considered postpartum
populations from predominantly developed and higher
income countries.'? 1% It is critical for pregnancy and post-
partum research to continue to make concerted efforts to
expand the population and demographic base of participants
and investigations, especially since outcomes such as post-
partum depression have been reported to disproportionately
affect those in less developed or lower income regions.! 101 192
Such findings can then be mobilised with feasible, informed
and population-specific practice recommendations to reduce
these observed health inequities.'® '%¢

The safety and feasibility of exercise should also be consid-
ered in different subgroups and how the type or timing of
intervention may interact with mode of delivery, complica-
tions and injury. Furthermore, the effects of light, moderate
and vigorous intensities of exercise should be investigated
during the postpartum period given their varied effects on
the body’s systems.'®

Additionally, the findings from this review will form the
base of evidence for the 2024 Canadian Guideline for Phys-
ical Activity, Sedentary Behaviour, and Sleep in the First
Year Postpartum. Such evidence-based practice is critical to
inform end users of specific exercise recommendations to
best achieve the health outcomes identified in this series of
reviews. Hopefully, this will encourage widespread adoption
of such guidelines and inspire further evidence-based investi-
gation and recommendations for this population.*” **

CONCLUSIONS

Overall, postpartum exercise reduced the severity of depres-
sive and anxiety symptoms and the odds of postpartum
depression. Although no included studies considered the
impact of postpartum exercise on the odds of anxiety and
there were limited studies on the impact of postpartum
exercise on anxiety symptom severity, this review provides
preliminary evidence for the therapeutic benefit of post-
partum exercise for a reduction in anxiety symptoms. Initi-
ating physical activity for a minimum of 350 MET-min/
week over a minimum of 4 days per week within the first 3
months postpartum has the potential to significantly improve
postpartum mental health. These findings can be applied
to encourage alternative, safe, accessible and inexpensive
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postpartum mental health treatment options involving exer-
cise and integrate exercise into evidence-based guidelines to
promote postpartum health.
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Online Supplement for “Impact of Postpartum Physical Activity on Maternal Depression and Anxiety: A

Systematic Review and Meta-Analysis”
Severity of Depressive Symptoms

For the association between postpartum exercise and severity of depressive symptom post-
intervention, the pooled summary estimate showed no difference between exercise groups and no exercise
controls (5 non RCTs, n=343. SMD: -0.33, 95% CI: -0.71 to 0.06, I? = 67%; Online Supplement Figure 14). The
overall certainty of this evidence was rated as “very low” and downgraded for concerns regarding
inconsistency, indirectness, and imprecision. Similar findings were observed with change scores from pre- to

post-intervention (Online Supplement Figure 16).
Sensitivity analysis:

The pooled estimate for the exercise + co-interventions (n=1) was not significantly different from the

pooled estimate for the exercise-only interventions (n=4) (see Online Supplement Figure 14).
Subgroup analysis:

The tests for subgroup differences for exercise-only non-RCTs showed either no significantly difference
(type of exercise) or was not applicable due to insufficient data for subgrouping (timing of exercise initiation
and mode of delivery) (see Online Supplement Figure 15). Similar findings were observed with change scores
from pre- to post-intervention, except for the type of exercise. A greater change in the severity of depressive
symptoms was observed with mixed training compared to aerobic only, Pilates or yoga (see Online
Supplement Figure 15). The certainty of this evidence was rated as very low and downgraded for concerns

regarding inconsistency and/or imprecision.

Pre-to-post exercise interventions showed that the severity of depressive symptoms was reduced
following the exercise intervention (3 non RCTs, SMD: -0.64, 95% CI: -1.06 to -0.22, 1> = 57%; Online
Supplement Figure 16). The certainty of this evidence was rated as “very low” and downgraded for concerns

regarding inconsistency and imprecision.

Severity of Anxiety Symptoms

Exercise-only non-randomized interventions reported on the severity of anxiety symptoms. The pooled
summary estimate showed no difference post-intervention between exercise groups and no exercise controls
(2 non RCTs, n=221. SMD: -1.34, 95% Cl: -3.26 to 0.58, I> = 97%; see Online Supplement Figure 23). The
overall certainty of this evidence was rated as “very low” and downgraded for concerns regarding inconsistency

and imprecision.
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Similar findings were observed with change scores from pre- to post-intervention (Online Supplement
Figure 24).
Supplementary Table 1: Study Characteristics for Randomized Controlled Trials
Author, Sample Age, Complications PA Results
year, size (n) year Assessment
country, S
study type (mea
n=+
SD)
Intervention Definition PA FITT Co- Compliance
start and groups interventi
duration on
Armstrong, E:n=30 Rang EPDS>12, Started 6 Pram-pushing: 3 times/week, Social Mean Data
2003, C: e: cleared by weeks - 12 warm-up, cool- 60-75% of age  support: number of and
12956024, n=30 21- PAR-Q, months PP down, and predicted HR informal sessions forest
Australia, 30 married, well and lasted 12 stretching max, 30-40 morning attended was  plots
pilot RCT educated with weeks mins, group tea and 66%
high level of and supervised  play (23.7/36
social support, group, sessions)
1 or 2 children once/week
Armstrong, E:n=10 Majo EPDS>12, Started 6 Pram pushing: 2 times/week N/A E:2 Data
2004, C:n=9 ity cleared by weeks - 12 warm-up in a group, dropouts, and
15265228, aged PAR-Q, months PP once/week 73%, forest
Australia, 30 married, well and lasted 12 alone, 60-75% attendance plots
pilot RCT educated with weeks of age rate of
higl_i level of predicted HR sessions
social support, max, 2 ]
1 or 2 children supervised c:3
P
sessions dropouts,
75%
attendance
rate of
sessions
Buttner, E: 32,5 >12HDRSand Started at Gentle flow At least N/A E: 4 Data
2015, n=28 +4.8 SCID, 18-45 less 12 Vinyasa- sun once/week solo dropouts, on  and
25886805, C: 298  years, reside months PP salutations, and average forest
USA,RCT n=29 1+ 52 within 30 miles  and lasted 8 balancing, unsupervised women plots
of tlie yoga weeks twisting, and (at_home), and attended
studio relaxation poses twice/week 11.5/16
sroup gmd classes, 78%
supervised (at N
least 3 practiced at
times/week home at least
total), low- once every
moderate two weeks,
intensity, 1 63%
hour, attended >9
classes
C:2
dropouts
Da Costa, E: 343  No current Started 4-38 Aerobic exercise 60-120 N/A 76.1% Data
2009, n=46 +3.4 alcohol/substan  weeks and and strength mins/week, adherence to  and
19728220, C: 327  ceabuse, not asted 12 training intensity began aerobic forest
Canada, n=42 1448 currently weeks at 60-70% max exercise, plots
RCT participating in HR and 52.4%
inoder_ate/hlgh increased adherence to
intensity gradually to
exercise (30 75-85%, 30 strength
min 3 mins/session, program
times/week or solo and rg:ommenda
more) unsupervised tions
with
supervised
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and 9 weeks
after baseline
Daley, E: Most  EPDS > 12 or Started at 2 face-to-face 5 times/week, N/A E: 4 did not Data
2008, n=20 were  referred by lessthan 12 consults aimedto ~ moderate complete and
18399022, C: betw  general months PP equip individuals intensity, 30 follow-up, forest
United n=18 een practitioner/hea  and lasted 12 with the skills, mins, solo and 11/16 plots
Kingdom, 29. Ith weeks knowledge, and unsupervised, women who
RCT- 31 visitor/psychiat confidence needed  face-to-face returned
feasibility/ rist, 16+ years. to participate in consults were A
. . their diaries
pilot study employed, regular exercise, 1 hour and
taking emphasis on pram  occurred at made at least
antidepressants, pushing weeks | and 4, 10_5
low levels of 2 check-up min/week
social support, phone calls (70% of
lived in about 10 mins anticipated
deprived at weeks 3 and goal) of
communities 9 to support moderate/vig
exercise orous PA,
adherence average was
174 mins
C: 3 did not
complete
follow-up
Daley, E:n=47 293  Initial Started at Emphasis on Consultations N/A E: 4 Data
2015, C: +57 screening of less than 6 aerobic guidelines,  were 40-60 dropouts and
25804297, n=47 317 EPDS (<=10), months PP; face-to-face mins, phone post forest
United +53 2ndscreening average baby  personalized calls were 15- intervention; plots
Kingdom, using EPDS age at exercise 20 mins, 3 6 (total) at
stratified (<=13),and a initiation of consultations times/week for 12-month
RCT clinical protocol was  during 1% 2 1512 weeks, 5 follow-u
diagnostic 117 days and  months, telephone  times/week for P,
interview to 121 days for  calls duringnext2  next 12 weeks, 87 received
ensure they met  respective months, focus on moderate, 30 all 4
criteria for groups equipping women  mins, solo and consults,
depression with skills, unsupervised 91.4%
knowledge, and received at
confidence to least 3,
participate in 69.4% of
exercise, info logs were
leaflets mailed at completed,
3, 4, 5, and 6 40/47
months completed at
least 3/5 logs
C:5
dropouts
post
intervention;
9 (total) at
12-month
follow-up
Forsyth, E: 25+  Scoring 12 on Started at 6 The exercise group  Goal of 40- N/A One reason Data
2017, n=11 5.1 the EPDS, weeks PP had a variety of 65% max for the lack and
28278021, C: 27+  interviewed and lasted 12 choices to choose oxygen of statistical ~ forest
United n=11 55 using the SCID,  weeks from (pram- consumption, effect may plots
Kingdom, all Caucasian walking, facility- 150 min/week, be due to
RCT women based' music moder‘ate low exercise
exercise) intensity, both
adherence,
structured N
group only 24% of
exercises and group
solo at home exercise and
exercises were 14% of pram
offered, both walking
supervised and sessions
unsupervised were
options were attended,
offered, 60 min and
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face-to-face the mean
consultation amount of
for motivation exercise

undertaken
was 61.6 +
384
mins/week
Glazener, E: 29.6+ Ulinthe Started at 3 PFM strengthening ~ 8-10 sessions/day, N/A N/A Data and
2001, n=279 52 preceding month months PP and 80-100 forest
11557703, C: 294 + lasted 8-9 contractions/day, plots
England, RCT n=245 5.1 months solo and
unsupervised,
nurse returned at
7- and 9-months
PP to ensure
proper techniques
Haruna, 2013, E: 50 E: 34  General Started two Aerobic exercise, four times per N/A 90% Data and
Japan C:51 C:34 postpartum months supervised in a group week for 90 forest
population postpartum setting, minutes for four plots
weeks
Heh, 2008, E: N/A  EPDS >10, Started at 6 Whole body 5 min warm- E:2 Data
18307489, n=40 married, Ist weeks PP stretching program  up, cool-down, dropouts, and
Taiwan, C: time mothers, and lasted 3 and CD record 1 session/week 27/33 forest
quasi-RCT  n=40 20-35 years, months at the hospital reported an plots
normal in groups of 4- increase in
quntaneogs 6, 2. PA, activity
delivery, single sessions/week record
full-term at home solo
healthy infant and showed 3,
unsupervised women did
@3 not follow
sessions/week the exercise
total), 1-hour CD
sessions, twice/week
telephone at home
reminder C:3
once/week dropouts
Huang, E (birth  30.7  Age 18+, no Started at Exercise Six 1-on-1 Diet N/A Data
2011, to6 +3.7 cognitive either 24-48 educational counseling counseling and
Taiwan, months impairment or hours after intervention/PA sessions: 1 forest
RCT PP): psychiatric birth or 16 plan primary plots
n=64 illness, ability weeks’ session (about
E 321 speak and gestation 30-40 mins) at
(pregna +45 read Chinese, depending on the 16-week
ncy to ’ not group and gestation visit,
6 participating in  lasted until 6 and 5 1-on-1
months another study, months PP booster
PP): and intention to sessions (at 28
n=61 give birth at the gestational
C: study site weeks, 36-38
n=64 31.9 gestational
+49 weeks, before
hospital
discharge, 6
weeks PP and
3 months PP).
Those starting
after birth
received 1
primary
session, 1
brochure and
the 2 PP
booster
sessions
Keller, E:n=68 Total Habitually Started at 6 Social support and ~ Supervised N/A E: 32 Data
2014, C: sedentary (2.5 weeks-6 walking sessions group sessions, dropouts and
n=71 hours of months PP 5 times/week,
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25233867, 28.3 moderate and lasted 12 moderate- C: 14 forest
USA, RCT +56 PA/week), months vigorous dropouts plots

excluded if on intensity of
antidepressants 150 min/week,
either 30 mins
once or 10
mines 3 times
Lewis, E:n=66 31+  Personal or Average 5w, Exercise: 11 Goal to E:5 Data
2014, USA C: 5 maternal 6d telephone sessions  increase dropouts and
(linked to n=64 history of postpartum MVPA to 5 C: 1 dropout  forest
Lewis depression, low days per week plots
2018) active for 30 min or
more
Lewis, Teleph 31+  Met criteria for ~ Started at 4 Exercise: any Goal of 5 days/ N/A Data
2021, one- 4.7 depression, weeks PP activity lasting at week of and
34802425,  based symptoms of least 10 mins that exercise, at forest
USA, 2- E: depression, was in the least 30 mins plots
arm RCT n=150 perceived moderate_or ) (cpuld do310
C: 30+ stress, history vigorous intensity ~ min
n=150 53 o range Participants  sessions/day if
of depression
they wanted),
before HR in
pregnancy, and moderate (55-
exercised <60 70% max HR)
mins/week or vigorous
(70-85% max
HR) intensity,
solo and
unsupervised
with check-in
phone calls
Mohamma E 25.5  Not currently Recruited Antenatal and 2 Antenatal and ~ N/A Antenatal Data
di, 2015, during +4.6 suffering from during months PP: 2 months PP: and 2 and
24620734,  antenat depression pregnancy women were adjust months PP: forest
Iran, RCT  aland2 (Edinburgh until 2mo PP oommended to frequ.ency and §10 sessions  plots
months score <1520 do a 2-month durathn based in antenatal:
PP: postnatal exercises On‘t‘he‘? own 14/3.6’ 10._20
n=42 in addition to ability in the sessions in
C: 253 . 1st month PP, antenatal:
n=42 +52 gettmg Fhe ) 3 times/week 10/36, >20
Instructions given  y, the 2nd sessions in
to the antenatal month, solo antenatal:
group and 12/36, <10
unsupervised sessions in
(postnatal CD PP: 12/36,
at home) 10-20
sessions in
PP: 12/36,
>20 sessions
in PP: 12/36,
total number
of exercise
session was
assumed 30—
40 sessions
during
pregnancy
and max of
20 sessions
during PP
Norman, E: 29.3  English Started at 6-  Group mixed Once/week, 1 Education  E:2 Data
2010, =80 +4 speaking, 10 weeks PP exercise program hour, group al booklets  dropouts and
20056720, C: 30.1  primiparous or ~ and lasted 8 (physical therapy and supervised ~ mailed C:3 forest
Australia, n=81 +53 multiparous, weeks and aerobic) weekly dropouts plots
stratified vaginal
RCT delivery or c-
section
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O’Reilly E:284  34.1  History of 3 months PP,  Six sessions over Increase Dietary, 34%didnot  Data
2016, C:289  £53  gestational lasted for 12 one year physical behavioral  receive the and
Australia, 33.6  diabetes months activity to at recommen intervention  forest
RCT +5.1 least 30 dations plots

minutes
moderate
intensity
physical
activity on at
least 5 days per
week
Ozkan, E: Total EPDS score Informed on ~ ACOG based 5 days/week, at  N/A E: 6 Data
2020, n=40 : >13, 20-35 the 1st day recommendations least 30 mins, dropouts (3 and
32187390, C: 28.9  years, PP and mild/medium lost to forest
Tiirkiye, n=40 +4.8 spontaneous invited back level intensity follow-up, 3 plots
RCT vaginal at 1 month in the first 2 discontinued
delivery in the PP for testing weeks, intervention)
38th-42nd and lasted 4 medium/severe C:9
weeks of weeks level intensity dropouts (5
pregnancy, in the lost to
healthy following 2 follow-up, 4
newborn baby weeks, first discontinued
of 2500+ g, session was intervention)
delivered baby group and
in South East supervised
Tiirkiye after that was
solo and
unsupervised,
with weekly
calls from
researcher
Robichaud, E:n=25 E:31 General Started six Standardized 3 times per N/A 96% Data
2008, USA C: C:30 postpartum weeks to <12 walking program week, light to and
n=23 population months to cassette tape, moderate forest
postpartum, individual, intensity, 30 plots
lasted 6 unsupervised minutes per
weeks session
Shelton, E:3 E:27 EPDS >7 but Started 4-6 Pram walking, 3 times per N/A N/A Data
2015, USA C:3 C:25 not depressed weeks unsupervised week at 65% and
postpartum, of HRmax for forest
lasted six 30 minutes plots
weeks
Surkan, E: 26.3  Low-income, Started at 6-  PA program 5 times/week, Dietary 122 Data
2010, n=203 +6 qualified for 20 weeks PP 30 mins, program, participants ~ and
21153759, C: 26.7  USDA special and lasted 12 individual and  breastfeedi received at forest
USA,RCT  n=200 +5.8 supplement months unsupervised ng least 4/15 plots
nutritional with 5 home informatio  contacts
program for visit, monthly n,
women phone calls, vouchers,
nutritional
informatio
n (women,
infant, and
children
WIC
benefits)
Teychenne, E: 33.6  Not taking Started at 3-9  Mums on the Solo and N/A Data
2021, n=32 +3.7 prescribed months PP Move home-based  unsupervised, and
33290891, C: 33+  antidepressants, andlasted 12 PA intervention, program forest
Australia, n=30 3.7 at risk of PP weeks included provision tailored to plots
pilot RCT depression of home exercise current activity
gﬁzoéilzjls(;,on equipm.ent (free levels
insufficiently tregdmlll or
active, did not st.atlonary bicycle
currently own a hire), logbook for
functional goal setting/self-
treadmill or monitoring
stationary
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mailing lost,
2 incorrect
contact
information
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bicycle, 18+
years, residing
in metropolitan
Melbourne,
Victoria
Thiruppath  E: n=20 Primiparous Started four Aerobic, Supervised N/A N/A Data
i,2014, C: without weeks strengthening and and
India n=21 depression postpartum pelvic floor forest
and exercises once per plots
continued for ook for 45 min.
8 weeks
Xu, 2021, E:n=19 N/A Informed consent Intervention Yoga intervention 60 mins, 3 N/A N/A Data and
152582209, C:n=12 lasted 12 weeks times/week forest
China, RCT plots
Yang, E: 319  Vaginal Started at 6 Aerobic gymnastic At least 3 N/A E: At4 Data
2018, n=70 +4 delivery, no weeks PP exercises times/week, weeks 6 lost  and
28950158, C: 325 postnatal and lasted 12 moderate total, 6 forest
Taiwan, n=70 +4.1 complications weeks intensity, 15 mailing lost,  plots
RCT pilot mins/session, at 12 weeks
study solo and 3 lost total, 1
unsupervised mailing lost,
(home based) 2 incorrect
contact
information
C: At4
weeks 5 lost
total, 4
mailing lost,
1 lost to
incorrect
contact
information,
at 12 weeks

Abbreviations used: RCT: randomized controlled trial; SD: standard deviation; PA: physical activity; FITT: frequency, intensity, time, and type;

USA: United States of America; E: exercise; C: control; BMI: body mass index; PP: postpartum; HR: heart rate; GDM: gestational diabetes mellitus;

EPDS: Edinburgh Postpartum Depression Scale; LDL: low-density lipoproteins; HDL: high-density lipoproteins; MET: metabolic equivalent
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Supplementary Table 2: Study Characteristics for Non-Randomized Interventions
Author, Sample Age, Complication PA Results
year, size (n) years s Assessment
country, (mea
study type n+
SD)
Interventio  Definition PA FITT Co- Compliance
n start and groups intervention
duration
Ko, 2008, E: 343 Married, free Started at 1 Low-intensity 3 days/week, N/A N/A Data
18792887, n=31 +3.5  of obstetrical month PP exercise low- and
China, non- C: 342 complications, and lasted 1 program: intensity, 50- forest
randomized n=30 +£32 20+ years month combined 60% of max plots
interventiona Pilates, yoga, and HR, 1 hour,
1 study music group and
supervised
Ko, 2012, E:n=23 341 No maternal or ~ Started at 6 Professional Every N/A N/A Data
23398359, +4.2 neonatal weeks PP coach-led PP Saturday, and
Taiwan, non- complications ~ and lasted 3 exercise: not group and forest
randomized months specific on what  supervised plots
interventiona type of exercise
1 study given
Liu, 2021, E: 322 No PP Started at 6 Freeform, long- 3 N/A E:3lostat1 Data
33496018, n=50 +3.4  complications, weeks PP step pram times/week, month and
Taiwan, non- C: 33+  poor sleep and lasted 3 walking exercise ~ 20-30 mins, follow-up, 6  forest
randomized n=54 33 quality, PP months solo and lost at 3- plots
interventiona Sleep Quality unsupervised month
I'study Scale >16 follow-up
C:Slostat 1
month
follow-up, 2
lost at 3-
month
follow-up
Majeed, E:n=51 27+  Identified as Started early ~ Exercise: 8-week N/A N/A Data
2018, C:n=51 4 having postpartum supervised intervention and
Pakistan depression exercise including forest
based on the walking, plots
EPDS strength and
flexibility. 2
times per
week for 30
min
Montgomery, E: 31 Pre-pregnancy  Started 6-8 Education Increase N/A 1 dropped Data
2010, USA, BMI >24 and weeks average out and
pre-post were sedentary ~ postpartum steps by 500 forest
intervention for 12 weeks steps per plots
week to
achieve at
least 5000
steps per
day, 3-5
days of the
week
Oh, 2007, E: 28.3 20-35 years, Started at 38 Back pain relief 30 Back pain N/A Data
South Korea, n=27 +3.2  reporting low weeks program: lecture, mins/session  relief and
17435399, C: 272 back pain gestation - 8  audio-visual tape , solo and program also forest
non- n=25 14 during weeks PP descri'bing the unsupervised  onsisted of plots
?andomlz_ed pregnancy and lasted exercises that ,3 ‘ standardized
interventiona about 10 were to reduce sessions/day, .
. education
1 study weeks back pain by 3-5 )
strengthening days/week, protocol:
and stretching 20 min pamp hlet
lumbar audio-visual ~ 8tVen _to all
vertebrae/abdomi  tape consists ~ Participants
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during self-exercise
pregnancy, daily  to relieve
exercise record, back pain
and telephone including
calls, instruction  pelvic tilting,
on how to knee pulling,
perform back- straight leg
pain-reducing raising,
and muscle- curling up,
strengthening lateral
exercises straight-leg
raising, and
the Kegel
exercise
Saeedi, 2013, E: 20 E:28 EPDS >12 6-8 weeks 10 min warmup 3 times per N/A N/A Data
Yemen C:20 C:29 postpartum,  followed by week for 45 and
lasted 12 jogging/aerobic minutes at a forest
weeks exercise for 30 light plots
min, supervised intensity
group exercise
Sinong, E: 56 E:30  General Started end Attendance at a 1-1.5hours N/A Data
2018, China, C: 63 C:29  postpartum of third gym, of and
non- population trimester to supervised forest
randomized 6 months PP exercise plots
trial
Teychenne, E: 11 18+ Inactive with 6-9 months Unsupervised Was givena  N/A N/A Data
2018, heightened postpartum treadmill and and
Australia depressive for 12 weeks instructed to forest
symptoms increase plots
physical
activity
levels

Abbreviations used: non-RCT: non-randomized controlled trial; SD: standard deviation; PA: physical activity; FITT: frequency, intensity, time, and

type; E: exercise; C: control; GDM: gestational diabetes mellitus; PP: postpartum; USA: United States of America; VO2: maximal oxygen

consumption
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Supplementary Table 3: Certainty assessment from randomized controlled trials comparing postnatal
exercise to no exercise for the severity of depressive symptoms.

Certainty assessmel Ne of patients
Certainty
haar SHilLY RISkt Inconsistency | Indirectness | Imprecision ey [PEEHiELE no exercise pnzclie
studies | design bias ¥ P considerations exercise (95% CI)
p (

| exercise inter

ly and ise + co-interventions) and the severity of depressive symptoms post-intervention

25 ran;j:;]sised not serious? serious® serious® not serious? nonee 1417 1478 (Olzgllg ve;zmsgzlgvlp;::er) @ @ O O
Low
Sensitivity ysis: A b postnatal + co-inter ions and the severity of depressive symptoms post-intervention
6 ran(‘i:i):rsised not serious? seriousb serious seriouss noneh 574 597 (0.421\:5\’2;2! ()Sg(;?v;gher) @ O O O
Very low
Sensitivity analysis: A iation L postnatal i ly interventions and the severity of depressive symg post-intervention
19 ranltj:i)arrsised not serious? seriousb not serious | not seriousd nonee 897 881 (Oiwllg)wl)e.fé ?]I.sz\g;re ) @ @ EB O
Moderate
bgroup analysis: A iation L i ly interventions including bics and the severity of depressive symptoms post-intervention
1 rantt]r?aTsised not serious? serious® not serious | not serious? none 425 432 (olgyg wl);etosgolg\lrg:er) @ @ @ O
Moderate
Subgroup analysis: A iation b i ly inter luding mixed training and the severity of depressive symp post-intervention
4 ramti:;sised not serious? serioust not serious | not seriousi noneh 159 161 (Z%I\IIIEWL.: 1(; SO%!IoI:JVeV; ) @ @ @ O
Moderate
Subgroup ysis: A iation b i ly inter ludi ing and the severity of depressive symp post-intervention
1 rant‘jggsised not seriousk not serious' not serious serious™ noneh 33 30 p _?y:?) v?;?:g:gﬁ:,'er) 63 @ @ O
Moderate
bgroup analysis: Association bet i ly interventions including yoga and the severity of depressive symptoms post-intervention
2 ramti:arTsised not serious™ |  not seriouse not serious serious™ noneh 42 39 " (ishffw%?t:g_ I;;vl::vrv o @ @ @ O
Moderate
Subgroup analysis: A iation L i ly inter luding pelvic floor muscle training and the severity of depressive symptoms post-intervention
1 ranttir?;sised not seriousk not serious! not serious seriousp noneh 238 219 o ZSQN:([JJWIZ: :OS[)POI;.);;;er) @ @ @ O
Moderate
A tion b p | exercise inter ions ( i ly and ise + co-inter ) and ch in the severity of depressive symptoms

23 randomised | not serious? seriousb serious® not serious? nonee 1391 1405 SMD 0.61 SD lower @ @ O
trials (0.9 lower to 0.33 lower)
Low
Sensitivity analysis: A iation L postnatal ise + co-interventions and changes in the severity of depressive symptoms

6 randomised | not serious? seriousb serious not serious? noneh 574 597 SMD 0.4 SD lower @ @ O
trials (0.76 lower to 0.03 lower)
Low

Deprato A, et al. Br J Sports Med 2024;0:1-12. doi: 10.1136/bjsports-2024-108478



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

Certainty
Ne of Study Risk of iteds | |ttt Other postnatal TS Absolute
studies design bias P considerations exercise (95% CI)
Association L :

Sensitivity analysi postnatal ly interventions and ct in the severity of depressive symptoms
17 randomised | not serious? seriousb not serious | not seriousd nonee 817 808 SMD 0.75 SD lower
trials (1.15 lower to 0.34 lower) EBGBEBO
Moderate
Subgroup analysis: A iation L i ly interventions starting <=12 weeks postpartum and changes in the severity of depressive symptoms
9 randomised | not serious? serious® not serious not serious noneh 388 382 SMD 1.35 SD lower
trials (2.16 lower to 0.55 lower) @@60
Moderate
Subgroup analysis: A iation b i ly inter ions starting >12 weeks postpartum and changes in the severity of depressive symptoms
2 randomised | not serious" serioust not serious seriousp noneh 286 266 SMD 0.07 SD higher
trials (0.66 lower to 0.8 higher) ®®OO
Low
Subgroup ysis: A iation bet i ly interventions starting >12 or <= 12 weeks (unclear) postpartum and changes in the severity of depressive symptoms
6 randomised | not serious? seriousb not serious seriousp none" 143 160 SMD 0.43 SD lower
trials 0.91 lower to 0.06 higher) @@OO
9
Low
bgroup analysis: A iation bet i ly interventions including bics and change in the severity of depressive symptoms
10 randomised | not serious? seriousb not serious | not seriousd none 364 3N SMD 0.69 SD lower
trials (1.29 lower to 0.09 lower) $$®O
Moderate
Subgroup analysis: A iation L i ly inter luding mixed training and change in the severity of depressive symptoms
4 randomised | not serious? seriousb not serious seriousp noneh 159 161 SMD 1.25 SD lower
trials (2.5 lower to 0.02 higher) @@OO
Low
Subgroup ysis: A iation b i ly inter ludi ing and change in the severity of depressive symptoms
1 randomised | not seriousk not serious' not serious serious™ noneh 33 30 SMD 1.07 SD lower
trials (1.61 lower to 0.54 lower) 66@0
Moderate
bgroup analysis: A iation bet i ly inter luding yoga and change in the severity of depressive symptoms
1 randomised | not seriousk not serious' not serious serious™ noneh 23 27 SMD 1.18 SD lower
trials (1.79 lower to 0.58 lower) 6969@0
Moderate
Subgroup analysis: A iation L i ly inter luding pelvic floor muscle training and change in the severity of depressive symptoms
1 randomised | not seriousk not serious! not serious not serious noneh 238 219 SMD 0.75 SD lower
trials 1.15 lower to 0.34 lower, @@@@
High
19
A iation bet: postnatal exercise-only inter ions and mai of intervention effect on the severity of depressive symptoms
2 randomised | not serious serious not serious seriousp noneh 161 161 SMD 0.23 SD higher @@O
trials (0.38 lower to 0.84 higher)
Low
RITICAL

Cl: confidence interval; SMD: standardised mean difference
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Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the direction and magnitude of the effects varied across studies.
c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.
d. No imprecision. The sample size was >300 in each arm and the effect estimate was precise, with narrow confidence intervals and not including the null effect.

e. No publication bias. The test for publication bias was statistically significant, however, visual inspection of funnel plot showed that the majority of the studies were clustered around the pooled summary estimates
with only a few outliers.

f. Serious indirectness. Exercise was combined with a co-intervention.

g. Serious imprecision. The sample size is adequate (=>300) in each arm; however, the effect estimate was imprecise with confidence intervals including the no effect value.

h. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

i. No publication bias. No visual asymmetry was observed on funnel plots and test for publication bias was non-significant.

j- No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise, with confidence intervals not including the no effect value
k. No risk of bias. Only 1 study provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias.

. Inconsistency could not be assessed as only 1 study provided data for this outcome.

m. Serious imprecision. The sample size was small (<100) in each arm but the effect estimate didn’t include the no effect value.

n. No risk of bias. Only 2 studies provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias in both studies.

0. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

p. Serious imprecision. The sample size is not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.
q. No inconsistency. Despite high heterogeneity (12 = 50%), the direction and magnitude of the effects were similar across most studies.

r. Very serious imprecision. The sample size was small (<100) in each arm, and the effect estimate was imprecise with wide confidence intervals, including the no effect value.
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Supplementary Table 4: Certainty assessment from non-randomized controlled trials comparing postnatal
exercise to no exercise, or two exercise interventions, for the severity of depressive symptoms.

e

Certainty
haar SHilLY RISkt Inconsistency | Indirectness | Imprecision ey [PEEHiELE no exercise pLsolite
studies | design bias ¥ P considerations exercise (95% Cl)

p (

| exercise inter ly and ise + co-interventions) and the severity of depressive symptoms post-intervention (non RCT)
5 non- not serious? serious® serious® serious¢ nonee 170 173 SMD 0.33 SD lower
randomised (0.71 lower to 0.06 higher) @ O O O
studies Very low
Sensitivity analysis: A iation b postnatal ise+co-interventions and the severity of depressive symptoms post-intervention (non RCT)
1 non- not seriousf not seriouss serioush very serious! nonee 27 25 SMD 0.11 SD lower
randomised (0.65 lower to 0.44 higher) @ O O O
studies Very low
Sensitivity ysis: A iation bet postnatal i ly interventions and the severity of depressive symg post-intervention (non RCT)
4 non- not serious? seriousb not serious serious? nonee 143 148 SMD 0.38 SD lower
randomised (0.86 lower to 0.09 higher) @ O O O
studies Very low
A iation b p | exercise inter ions (| i ly and ise + co-inter ions) and ch in the severity of depressive symptoms (non RCT)
5 non- not serious? serioust serious® serious¢ nonee 170 173 SMD 0.52 SD lower
randomised (1.19 lower to 0.15 higher) QOOO
studies Very low
Sensitivity analysis: A iation b postnatal ise+co-interventions and ch in the severity of depressive symptoms (non RCT)
1 non- not seriousf not seriouse serioush very serious! nonee 27 25 SMD 0.13 SD higher
randomised (0.42 lower to 0.67 higher) $ O O O
studies Very low
Sensitivity analysis: A iation L postnatal i ly interventions and ct in the severity of depressive symptoms (non RCT)
4 non- not serious? seriousb not serious serious? nonee 143 148 SMD 0.69 SD lower
randomised (1.47 lower to 0.1 higher) @OOO
studies Very low
A iation b p | exercise-only interventions and ch in the severity of depressive symptoms (superiority non RCT)
3 non- not serious? seriousb not serious seriousi nonee 65 65 SMD 1.2 SD lower
randomised (2.24 lower to 0.17 lower) ® O O O
studies Very low

Cl: confidence interval; SMD: standardised mean difference.* For superiority trial, groups of participants are for intervention 1 (more intensive) and intervention 2 (less intensive).

Explanations
a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the direction and magnitude of the effects varied across studies.

c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.

d. Serious imprecision. The sample size is not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.
e. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

f. No risk of bias. Only 1 study provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias.

g. Inconsistency could not be assessed as only 1 study provided data for this outcome.

h. Serious indirectness. Exercise was combined with a co-intervention.
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i. Very serious imprecision. The sample size was small (<100) in each arm, and the effect estimate was imprecise with wide confidence intervals, including the no effect value.

j. Serious imprecision. The sample size was small (<100) in each arm but the effect estimate didn’t include the no effect value.
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Supplementary Table S: Certainty assessment from randomized controlled trials comparing postnatal
exercise to no exercise, or two exercise interventions, for depression prevalence.

Certainty assess! Ne of
Certainty
3Gl SIEY RisKot Inconsistency | Indirectness | Imprecision Cliey postata) no exercise o puzollte
studies | design bias considerations exercise (95% CI) (95% Cl)

| exercise inter ly and ise + co-interventions) and depi
6 randomised | not serious? |  not seriousb seriouse not serious? nonee 52/365 721370 OR 0.58 68 fewer per 1000 @ 6 @O
trials (14.2%) (19.5%) (0.36t00.91) | (from 110 fewerto 8
fewer) Moderate
Sensitivity analysis: Association between postnatal ise+co-interventions and dep
2 randomised | not serious? | not serious® serious’ seriousd nonee 111212 (5.2%) | 161223 (7.2%) OR0.75 17 fewer per 1 000 @ @ O O
trials (0.33t0 1.69) (from 47 fewer to 44
more) Low
Sensitivity analysis: A: iation L postnatal i ly interventions and dep
4 randomised | not serious? not serious® not serious | not serioush nonee 41/153 56/147 OR 0.51 127 fewer per 1 000 @@@ @
trials (26.8%) (38,1%) (0.29t00.89) | (from 213 fewer to 12 8
fewer) High

Cl: confidence interval; OR: odds ratio

Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.

d. No imprecision. The sample size was >300 in each arm and the effect estimate was precise, with narrow confidence intervals and not including the null effect.

e. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

f. Serious indirectness. Exercise was combined with a co-intervention.

g. Serious imprecision. The sample size was not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.

h. No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise with confidence intervals not including the no effect value.
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Supplementary Table 6: Certainty assessment from studies comparing postnatal exercise to no exercise for
the severity of anxiety symptoms.

Certainty assessmi Ne of p: “
Certainty
haar S RSkt Inconsistency | Indirectness | Imprecision Sl postata) no exercise pusolite
studies design bias ¥ P considerations exercise (95% ClI)

| exercise-only interventions and the severity of anxiety symptoms post-intervention
2 ran(tir(i):Sised not serious? serious® not serious serious® noned 269 244 o 334!\15“,(2[1‘7080{3020%9;6[) @ GB O O
Low
A tion b p | exercise-only inter ions and change in the severity of anxiety symptoms
2 ran(;l:i);sised not serious? [  not seriouse not serious | not serious noned 269 244 (o_i:’gwg vsézr.':osgolgmi:er) @ ? ? @
g
A k p | exercise-only interventions and the severity of anxiety symptoms post-intervention (non RCT)
2 obsseturvdaiggnal not serious? seriousb not serious serious® noned 107 114 o ZSGN:E \;e.??ostfslaom;er) @ O O O
Very low
A k p | exercise-only interventions and ch in the severity of anxiety symptoms (non RCT)
2 obs;urvdi?ggnal not serious? serious® not serious serious® noned 107 114 “ 133h/:<|;)w2e.:)t108[)F)1 ;om;;er) @ O O O
Very low

Cl: confidence interval; SMD: standardised mean difference

Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the magnitude of the effects varied across studies.

c. Serious imprecision. The sample size was not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value
d. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

e. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

f. No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise with confidence intervals not including the no effect value.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Armstrong 2003 17.4 465 10 18.4 477 10  1.0% -0.20 [-1.08, 0.68] _—
Armstrong 2004 17.25 445 9 1717 4 10  089% 0.02[-0.88,092] [ E—
Buttner 2015 17.33 51 28 15.34 312 29 25% 0.47 [-0.06, 0.99] T
Da Costa 2009 136 36 46 136 39 42 37% 0.00[-0.42,042] -
Daley 2008 17.7 52 20 192 47 18 1.7% -0.30 [-0.94, 0.35) ——
Daley 2015 17.3 3 47 175 37 47 3.9% -0.06 [-0.46, 0.35] T
Forsyth 2017 17.6 4 11 159 29 11 1.0% 0.47 [-0.38,1.32) T
Glazener 2001 618 3.89 371 584 366 376 137% 0.09 [-0.05,0.23] -
Haruna 2013 4.1 4 43 59 38 47 38% -0.46 [-0.87,-0.05) —
Heh 2008 165 2.6 3% 163 32 33 29% 0.07 [-0.41,0.54] B
Huang 2011 postpartum only  16.94 6.84 64 158 742 64 4.9% 0.16 [-0.19,0.51] T
Keller 2014 8.21 522 71 869 471 68 5.3% -0.10[-0.43,0.24] -
Lewis 2021 7.3 351 150 841 476 150 88% -0.26 [-0.49,-0.04] -
Mohammadi 2014 9.07 3.91 42 814 394 42 35% 0.23[-0.19, 0.66] T
Norman 2010 8 B6.16 62 B.75 544 73 51% 0.21[-0.12,055) T
O'Reilly 2016 406 3.87 284 457 3987 289 123% -0.13[-0.29,0.03] -
(Ozkan 2020 16.41 1.61 34 1574 235 31 2.8% 0.33[-0.16,0.82] T
Rohichaud 2008 19.76 4.46 25 18.87 3.22 23 21% 0.22[-0.34,0.79] T
Shelton 2015 7.67 058 3 933 116 3 0.2% -1.45[-3.57,0.68]
Surkan 2010 143 107 203 14 115 200 10.4% 0.03[0.17,022] T
Teychenne 2021 121 38 32 126 39 30 27% -0.13[-0.63,0.37] T
Thiruppathi 2014 795 075 20 7.76 062 21 1.9% 0.27 [-0.34,0.89] I e
Yang 2018 911 554 64 845 468 65  50% 0.13[-0.22,047] T
Total (95% CI) 1679 1682 100.0% 0.01[-0.08, 0.10] [
Heterogeneity: Tau*=0.01; Chi*=28.88, df= 22 (P=0.15); = 24% t t

2 a1 0 1 2

Test for overall effect: Z=0.20 (P = 0.84) Favours exercise Favours control

Online Supplement Figure 1: Pre-intervention severity of depressive symptoms for the exercise compared with control
groups (RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom;
M-H, Mantel-Haenszel method.
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Online supplement Figure 2: Funnel plot of the meta-analysis of published exercise interventions (RCTs) on the severity
of depressive symptoms pre-intervention. Each plotted point represents the standard error and standard mean
difference between intervention and control group for a single study. The vertical line represents the overall odds of -
1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.
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Online supplement Figure 3: Funnel plot of the meta-analysis of published exercise interventions (RCTs) on the severity
of depressive symptoms post-intervention. Each plotted point represents the standard error and standard mean
difference between intervention and control group for a single study. The vertical line represents the overall odds of -
1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Forsyth 2017 -3.1 466 11 0 384 11 32.4% -0.70 [-1.56,0.17]
Lewis 2021 0 337 150 -0.07 335 150 B676% 0.02 [-0.21, 0.29]
Total (95% CI) 161 161 100.0% -0.21 [-0.87, 0.45]

1 1

} + t

-4 -2 0 2
Favours exercise Favours control

Heterogeneity: Tau*=0.15; Chi*=2.48, df=1{(P=012), F=60%
Test for overall effect: Z=0.63 (P =0.53)

ot

Online Supplement Figure 4: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
maintenance of intervention effect on the severity of depressive symptoms. Analyses were conducted with a random
effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.7.1 Aerobic

Armstrong 2004 6.33 367 9 1333 766 10 3.8% -1.09 [[2.07,-0.11] B

Daley 2008 131 52 16 143 54 15 49% -0.22 [-0.93, 0.49] -

Daley 2015 12.02 529 41 1255 517 38 6.0% -0.10 [-0.54, 0.34] -

Forsyth 2017 87 69 11 127 58 11 4.3% -0.60 [-1.46, 0.25] T

Keller 2014 7 569 39 698 429 54  B.1% 0.00[-0.41,0432) T

Lewis 2014 469 3.89 61 7.02 464 61 6.3% -0.54 [-0.80,-0.18] -

Lewis 2021 741 476 150 743 501 150 6.8% -0.00 [-0.23,0.22) T

Mohammadi 2014 6.58 4.63 36 65 512 36 59% 0.02 [-0.45, 0.48) T

Rohichaud 2008 18.08 3.28 25 18.39 368 23 55% -0.09 [-0.65, 0.48] -

Shelton 2015 3 1 3 8 6 3 1.8% -0.893 [-2.77,0.91] .

(zkan 2020 7.29 1.67 34 1254 265 K| 5.2% -2.37[3.01,-1.72) -

Subtotal (95% CI) 425 432 56.5% -0.46 [-0.83, -0.09] L

Heterogeneity: Tau®=0.28; Chi*=56.19, df=10 (P = 0.00001); F=82%
Test for overall effect: Z=2.44 (P =0.01)

1.7.2 Mixed Intervention

Da Costa 2009 926 438 ki 96 542 kil 5.8% -0.07 [-0.56, 0.43] -
Haruna 2013 36 42 43 41 34 47 B.2% -0.13[-0.53,0.27] -T
Thiruppathi 2014 45 06 20 772 046 21 2.4% -5.93F7.41,-444) ——

Yang 2018 76 471 60 7.18 4.54 62 6.4% 0.09 [-0.26, 0.45] T
Subtotal (95% Cl) 159 161 20.7% -1.16 [-2.30, -0.01] S

Heterogeneity: Tau®=1.21; Chi*= 60.25, df= 3 (P < 0.00001); F= 95%
Test for overall effect: Z=1.98 (P = 0.05)

1.7.3 Stretching

Heh 2008 102 36 33 127 349 30 87% -0.66 [1.17,-0.15] D
Subtotal (95% CI) 33 30 5.7% -0.66 [-1.17,-0.15] <&
Heterogeneity: Mot applicable

Test for overall effect: Z=2.54 (P = 0.01)

1.7.4Yoga

Buttner 2015 587 6.03 23 852 543 27 55% -0.46 [-1.02, 0.11] ]
¥u 2021 293 233 19 592 453 12 47% -0.87 [1.63,-0.11] ——
Subtotal (95% CI) 42 39 10.2% -0.60 [-1.06, -0.15] L 2
Heterogeneity: Tau®= 0.00; Chi*=0.74, df=1 (P=0.39); F= 0%

Test for overall effect: Z=2.62 (P = 0.009)

1.7.5 PFMT

Glazener 2001 48 354 238 52 378 219 69% -0.11 [-0.29, 0.07] “T
Subtotal (95% CI) 238 219 6.9% -0.11 [-0.29, 0.07] 4
Heterogeneity: Mot applicable

Testfor overall effect Z=1.17 (P=0.24)

Total (95% Cl) 897 881 100.0% -0.52 [-0.80, -0.24] ¢

Heterogeneity: Tau®= 0.29; Chi*= 124.61, df=18 (P < 0.00001); F= 86%
Test for overall effect: Z= 3.62 (P = 0.0003)
Test for subgroup differences: Chi*=10.60, df=4 (P=0.03), F=62.3%

: = T T
-4 -2 0 2 4
Favours exercise Favours control

Online Supplement Figure 5: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
severity of depressive symptoms post-intervention. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Stretching, Yoga, Pelvic Floor Muscle Training). Analyses were conducted with a random effects model.
Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.14.1 Individual

Da Costa 2009 -4.34 3.17 31 -4 3.59 31 6.5% -0.10 [-0.60, 0.40] -1

Daley 2008 -4.6 3.68 16 -4.9 3.63 15 5.9% 0.08 [-0.62, 0.78] T

Daley 2015 -5.28 3.63 41 -4.95 3.42 38 6.6% -0.09 [-0.53, 0.35] T

Glazener 2001 -1.38 2.65 238 -0.64 2.63 219 7.1% -0.28 [-0.46, -0.10] N

Lewis 2021 0.11 3.15 150 -0.98 3.46 150 7.0% 0.33[0.10, 0.56] ™

Mohammadi 2014 -2.49 3.09 36 -1.64 3.39 36 6.5% -0.26 [-0.72, 0.20] ~

Robichaud 2008 -1.68 2.95 25 -0.48 2.48 23 6.3% -0.43 [-1.00, 0.14] —

Shelton 2015 -4.67 0.68 3 -1.33 5.19 3 3.1% -0.72 [-2.47, 1.02] —

Thiruppathi 2014 -3.45 0.5 20 -0.04 0.41 21 3.0% -7.33[-9.11, -5.55] e —

Yang 2018 -1.51 3.71 60 -1.27 3.26 62 6.8% -0.07 [-0.42, 0.29] T

Subtotal (95% CI) 620 598 58.7% -0.40[-0.81, 0.01] L

Heterogeneity: Tau? = 0.33; Chi? = 83.29, df = 9 (P < 0.00001); I* = 89%
Test for overall effect: Z = 1.91 (P = 0.06)

1.14.2 Group

Armstrong 2004 -10.92 2.96 9 -3.84 5.36 10 4.8% -1.54[-2.59, -0.48] i
Buttner 2015 -11.46 4.03 23 -6.82 3.72 27 6.2% -1.18[-1.79, -0.58] -
Forsyth 2017 -8.9 4.71 11 -3.2 4.1 11 5.2% -1.24[-2.17,-0.31] -
Haruna 2013 -0.5 2.91 48 -1.8 2.57 47 6.7% 0.47 [0.06, 0.88] ™
Heh 2008 -6.3 2.38 33 -3.6 2.59 30 6.4% -1.07[-1.61, -0.54] -
Keller 2014 -1.21 3.88 39 -1.71 3.21 54 6.7% 0.14 [-0.27, 0.55] T
Ozkan 2020 -9.12 1.16 34 -3.2 1.79 31 5.4% -3.92[-4.76, -3.07] -
Subtotal (95% CI) 197 210 41.3% -1.15[-2.11, -0.19] <o

Heterogeneity: Tau? = 1.55; Chi? = 108.71, df = 6 (P < 0.00001); I = 94%
Test for overall effect: Z = 2.34 (P = 0.02)

Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] ¢

Heterogeneity: Tau? = 0.59; Chi? = 203.99, df = 16 (P < 0.00001); I> = 92% t t t t
-10 -5 0 5 10

Test for overall effect: Z = 3.63 (P = 0.0003) Favours exercise Favours control

Test for subgroup differences: Chi? = 1.96, df = 1 (P = 0.16), I1> = 49.1%

Online Supplement Figure 6: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in severity of depressive symptoms. Subgroup analyses were conducted with studies including individual-based
training and group-based training. Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.5.1 Exercise + cointervention

Armstrong 2003 -12.8 3.08 10 -37 516 10  2.9% -2.05[-3.18,-0.92] I —

Huang 2011 postpartum only 3.01 6.1 64 45 557 64 51% -0.25 [-0.60, 0.09] 7

Norman 2010 -3.27 413 60 -0.21 391 70 51% -0.76 [-1.12,-0.40] -

O'Reilly 2016 035 269 206 -018 274 228 54% 0.19(0.01, 0.38] ™~

Surkan 2010 -1 757 203 1.3 813 200 54% -0.29 [-0.49,-0.10] e

Teychenne 2021 -6.1 29 31 -52 267 25  46% -0.32[-0.85,0.21] T

Subtotal (95% CI) 574 597 28.5% -0.40 [-0.76, -0.03] L 2

Heterogeneity: Tau?= 0.16; Chi*= 37.43, df= 5 (P < 0.00001); F= 87%
Test for overall effect Z= 2.13 (P = 0.03)

1.5.2 Exercise

Armstrong 2004 -10.92 2.96 9 -3.84 536 10 31% -1.54 [-2.59,-0.48] -
Buttner 2015 -11.46 4.03 23 -6.82 372 27 4.4% -1.18 [-1.79,-0.58] —_—

Da Costa 2009 -4.34 317 3 -4 359 3 4.7% -0.10 [-0.60, 0.40] -
Daley 2008 -46 3.68 16 -49 363 15 41% 0.08 [-0.62,0.79] -
Daley 2015 -5.28 363 41 -495 342 38 49% -0.09[-0.53,0.35] -
Forsyth 2017 -89 471 11 -32 41 1" 3.4% -1.24 [-217,-0.31] -
Glazener 2001 -1.38 265 238 -064 263 219 54% -0.28 [-0.46,-0.10] i
Haruna 2013 -05 29 48  -1.8 257 47 50% 0.47 [0.06, 0.88] —
Heh 2008 -6.3 238 33 -36 259 30 46% -1.07 [-1.61,-0.54] I

Keller 2014 -1.21 3.88 39 -1.71 321 54  49% 0.14 [-0.27, 0.55] T
Lewis 2021 011 315 150 -098 346 150 53% 0.33[0.10, 0.56] —
Mohammadi 2014 -2.49 3.09 36 -1.64 339 36 48% -0.26 [-0.72, 0.20] e
Ozkan 2020 -9.12 116 34 -32 179 31 3.7% -3.92[4.76,-3.07]

Robichaud 2008 -1.68 2.95 25 -048 248 23 45% -0.43[-1.00,0.14] T
Shelton 2015 -4.67 0.68 3 -1.33 519 3 1.8% -0.72[-2.47,1.02] e
Thiruppathi 2014 -3.45 05 20 -0.04 041 21 1.7% -7.33[9.11,-5.55] ¢

Yang 2018 -1.51 371 60 -1.27 3.26 62 51% -0.07 [-0.42,0.29] -
Subtotal (95% ClI) 817 808 71.5% -0.75[-1.15, -0.34] L 2

Heterogeneity: Tau®= 0.59; Chi*= 203.99, df= 16 (P < 0.00001); F=92%
Test for overall effect: Z= 3.63 (P = 0.0003)

Total (95% CI) 1391 1405 100.0% -0.61 [-0.90, -0.33] L 2
Heterogeneity: Tau®= 0.37; Chi*= 241.57, df= 22 (P < 0.00001); F=91%
Test for overall effect: Z= 4.29 (P < 0.0001)

Testfor subgroup differences: Chi*=1.58, df=1 (P =0.21), F= 36.6%

\ \

t t

-4 -2 0 2
Favours exercise Favours control

=t

Online Supplement Figure 7: Effects of postnatal exercise intervention compared with control on the change in the
severity of depressive symptoms (RCTs). Sensitivity analyses were conducted with studies including exercise + co-
interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Online supplement Figure 8: Funnel plot of the meta-analysis of published postpartum exercise + co-intervention and
exercise-only interventions (RCTs) on the change in the severity of depressive symptoms. Each plotted point represents
the standard error and standard mean difference between intervention and control group for a single study. The vertical
line represents the overall odds of -1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.10.1 Aerobic

Armstrong 2004 -10.92 2.96 9 -384 536 10 48% -1.54 [-2.59,-0.48]

Daley 2008 -46 3.68 16 -49 363 15  59% 0.08 [[0.62,0.78] —

Daley 2015 -5.28 3.63 41 -495 342 38 B66% -0.09[-0.53,0.35) T

Forsyth 2017 -89 471 11 -3.2 441 11 52% -1.24 [-217,-0.31] —

Keller 2014 -1.21 3.88 39 -1.71 3.2 54  B7% 0.14 [-0.27,0.59] T

Lewis 2021 011 315 150 -098 346 150 7.0% 0.33[0.10,0.56) —

Mohammadi 2014 -2.49 3.08 36 -1.64 339 36 65% -0.26 [-0.72,0.20) T

Robichaud 2008 -1.68 2.95 25 -048 248 23 B6.3% -0.43[-1.00,0.14) T

Shelton 2015 -4 67 0.68 3 -1.33 519 3 31% -0.72[-2.47,1.02) S R

(Ozkan 2020 -912 1.16 34 -32 179 k| 54% -3.92[-4.76,-3.07) ——

Subtotal (95% CI) 364 371 57.5% -0.69 [-1.29, -0.09] D

Heterogeneity: Tau®= 0.78; Chi*=108.10, df=9 (P < 0.00001); F=92%
Testfor overall effect Z=2.27 (P=0.02)

1.10.2 Mixed training

Da Costa 2009 -434 317 3 -4 358 31 B.5% -0.10 [-0.60, 0.40] —r
Haruna 2013 -05 281 48 -1.8 257 47 B7% 0.47 [0.06, 0.88] —
Thiruppathi 2014 -345 05 20 -0.04 041 21 3.0%  -7.33[-9.11,-5.58] ¢

Yang 2018 151 371 B0 -1.27 326 B2 6.8% -0.07 [-0.42, 0.29] —r
Subtotal (95% Cl) 159 161 22.9% 1.24[-2.50, 0.02] el

Heterogeneity: Tau®=1.47; Chi*= 70.67, df= 3 (P < 0.00001); = 96%
Test for overall effect: Z=1.93 (P = 0.05)

1.10.3 Stretching

Heh 2008 -6.3 2.38 33 -36 259 30 64% -1.07 [-1.61,-0.54] —_—
Subtotal (95% Cl) 33 30 64%  -1.07 [-1.61,-0.54] <
Heterogeneity: Not applicahle

Test for overall effect: Z= 3.97 (P <= 0.0001)

1.10.4 Yoga

Buttner 2015 -11.46 4.03 23 -682 372 27 B.2% -1.18 [-1.79,-0.58] —_—
Subtotal (95% CI) 23 27 6.2% -1.18 [-1.79, -0.58] S
Heterogeneity: Not applicahle

Test for overall effect: Z= 3.82 (P = 0.0001)

1.10.5 PFMT

Glazener 2001 -1.38 265 238 -064 263 219 T71% -0.28 [-0.46,-0.10] -
Subtotal (95% CI) 238 219 71% -0.28 [-0.46, -0.10] [
Heterogeneity: Not applicahle

Test for overall effect: Z= 2.97 (P =0.003)

Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] <>
Heterogeneity: Tau®= 0.59; Chi*= 203.99, df=16 (P = 0.00001); F=92% _i‘ 52 b é i

Test for overall effect: Z= 3.63 (P = 0.0003)
Test for subgroup differences: Chi*=16.31, df=4 (P=0.003), F=75.5%

Favours exercise Favours control

Online Supplement Figure 9: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in the severity of depressive symptoms. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Stretching, Yoga, Pelvic Floor Muscle Training). Analyses were conducted with a random effects model.
Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.6.1 <12 weeks
Daley 2015 -5.28 363 41 -495 342 38 6.6% -0.09 [-0.53, 0.35) T
Forsyth 2017 -8.9 471 11 -3.2 41 11 5.2% -1.24 [[2.17,-0.31] —
Heh 2008 -6.3 2.38 33 -36 2459 30 6.4% -1.07 [[1.61,-0.54] —_—
Lewis 2021 011 315 150 -0.98 346 150 7.0% 0.33[0.10, 0.56] —
Mohammadi 2014 -2.49 3.09 36 -1.64 339 36 6.5% -0.26 [-0.72,0.20] T
(Ozkan 2020 -9.12 116 34 -32 179 N 5.4% -3.92[-4.76,-3.07) ——
Shelton 2015 -4.67 0.68 3 -1.33 519 3 31% -0.72[-2.47,1.02] —
Thiruppathi 2014 -3.45 045 20 -0.04 0.4 21 3.0% -7.33[9.11,-5.59]
Yang 2018 -1.81 3.71 60 -1.27 3.26 62 6.8% -0.07 [-0.42,0.29] -
Subtotal (95% CI) 388 382 50.0% -1.35[-2.16, -0.55] -
Heterogeneity: Tau®=1.33; Chi*=172.64, df=8 (P < 0.00001); F=95%
Test for overall effect: Z=3.28 (P = 0.001)
1.6.2 >12 weeks
Glazener 2001 -1.38 265 238 -064 263 219 71% -0.28 [[0.46,-0.10] -
Haruna 2013 -0.8 291 43 -1.8 257 47 6.7% 0.47 [0.06, 0.88] —
Subtotal (95% CI) 286 266 13.7% 0.07 [-0.66, 0.80] P
Heterogeneity: Tau®*= 0.25; Chi*=10.76, df=1 (P = 0.001); F=91%
Test for overall effect: Z= 019 (P = 0.85)
1.6.3 Unclear
Armstrong 2004 -10.92 2.96 9 -384 536 10 4.8% -1.54 [-2.59,-0.48] e
Buttner 2015 -11.46 4.03 23 -682 372 27 6.2% -1.18 [-1.79,-0.58] —
Da Costa 2009 -4.34 317 N -4 359 N 6.5% -0.10 [-0.60, 0.40] T
Daley 2008 -4.6 3.68 16 -49 363 15 5.9% 0.08 [[0.62,0.78] —
Keller 2014 -1.21 3.88 38 171 3N 54 6.7% 0.14 [-0.27, 0.59] T
Rohichaud 2008 -1.68 2.95 25 -048 248 23 6.3% -0.43[-1.00,0.14) T
Subtotal (95% CI) 143 160 36.2% -0.43[-0.91, 0.06] L 2
Heterogeneity: Tau®*= 0.26; Chi*=19.75, df=5 (P = 0.001); F=75%
Test for overall effect: Z=1.72 (P = 0.08)
Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] L 2
Heterogeneity: Tau®= 0.59; Chi*= 203.99, df=16 (P < 0.00001); F=92% '4 '2 b é :1

Test for overall effect: Z= 3.63 (P = 0.0003)
Test for subgroun differences: Chi*=6.71, df=2{(P=0.03), F=70.2%

Favours exercise Favours control

Online Supplement Figure 10: Effects of postpartum exercise-only interventions (RCTs) compared with control on the
change in the severity of depressive symptoms (RCTs). Subgroup analyses were conducted with studies including when
the exercise intervention was initiated early (i.e., before 12 weeks postpartum) or late (i.e., after 12 weeks postpartum).
Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-
Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ko 2008 1413 694 31 162 617 30 17.7% -0.31 [-0.82,019] T
Liu 2021 941 444 41 847 452 47 256% 0.21 [-0.21, 0.63] T
Majeed 2018 17.6 3 51 176 3 51 29.9% 0.00 [-0.39, 0.39] ——
Oh 2007 74.48 1576 27 7864 2027 25 151% -0.23[-0.77,0.32] I
Saeedi 2013 19.14 451 20 1822 4.07 20 11.7% 0.21 [-0.41,0.83]
Total (95% ClI) 170 173 100.0% -0.01[-0.22, 0.20] *
Heterogeneity: Tau®= 0.00; Chi*= 3.49, df=4 (P=0.48);, F=0% =2 =1 b 1= é

Test for overall effect: Z=0.11 (P = 0.91) Favours exercise Favours conirol

Online Supplement Figure 11: Pre-intervention severity of depressive symptoms for the exercise compared with control
groups (non-RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of
freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.23.1 Exercise + co-intervention
Oh 2007 75.85 2066 27 78.24 2297 25 18.9% -0.11 [-0.65, 0.44] —
Subtotal (95% CI) 27 25 18.9% -0.11 [-0.65, 0.44] <

Heterogeneity: Not applicable
Test for overall effect. Z=0.39 (P =0.70)

1.23.2 Exercise

Ko 2008 1242 537 31 1453 694 30 19.9% -0.34 [-0.84,0.17] T
Liu 2021 82 507 #1719 409 47 22.3% 0.22[-0.20, 0.64] T
Majeed 2018 16 3 5 177 3 51 229% -0.56 [-0.96,-0.17] -
Saeedi 2013 13.1 36 20 17.74 541 20 16.0% -0.99 [-1.65,-0.33] —
Subtotal (95% CI) 143 148 81.1% -0.38 [-0.86, 0.09] L

Heterogeneity: Tau*=0.17; Chi*=11.69, df=3 (P=0.009), F=74%
Test for overall effect Z=1.58 (P=0.11)

Total (95% Cl) 170 173 100.0% -0.33 [-0.71, 0.06] L
Heterogeneity: Tau®=0.13; Chi*=12.20,df= 4 (P=0.02), F=67% 54 52 b é }4
Test for overall effect. Z=1.66 (P=0.10) Favours exercise Favours control

Testfor subgroun differences: Chi*= 0.56, df=1 (P=0.46), F=0%

Online Supplement Figure 12: Effects of postnatal exercise interventions (non RCTs) compared with control on the
severity of depressive symptoms post-intervention. Sensitivity analyses were conducted with studies including exercise +
co-interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.25.1 Aerobic
Liu 2021 8.2 507 41 719 4.09 47 27.0% 0.22 [-0.20, 0.64] ™
Saeedi 2013 1311 36 20 17.74 541 20 20.6% -0.99 [-1.65,-0.33] I
Subtotal (95% Cl) 61 67 47.6% 0.36 [-1.54, 0.82] ~l—

Heterogeneity: Tau*= 0.65; Chi*=9.13, df=1 (P=0.003); F= 89%
Test for overall effect: Z=0.59 (P = 0.55)

1.25.2 Mixed intervention

Majeed 2018 16 3 51 177 3 51 27.7% -0.56 [-0.96,-0.17] —-
Subtotal (95% CI) 51 51 27.7% -0.56 [-0.96, -0.17] <>
Heterogeneity: Not applicable

Test for overall effect: Z=2.78 (P = 0.005)

1.25.3 Pilates and Yoga
Ko 2008 12.42 537 31 1453 6.94 30 247% -0.34 [-0.84,017) —T
Subtotal (95% CI) 31 30 24.7% -0.34 [-0.84, 0.17] <
Heterogeneity: Not applicahle

Test for overall effect: Z=1.30(P=0.19)

Total (95% ClI) 143 148 100.0% -0.38 [-0.86, 0.09] S
Heterogeneity: Tau®=0.17; Chi*=11.69, df= 3 (P = 0.009); F=74%
Test for overall effect: Z=1.58 (P=0.11)

Test for subgroup differences: Chi*= 051, df=2 (P=077). F=0%

1 1 1 1
-4 -2 0 2 4
Favours exercise Favours control

Online Supplement Figure 13: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
severity of depressive symptoms post-intervention. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Pilates and Yoga). Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.18.1 Exercise + co-intervention
Oh 2007 1.37 1423 27 -0.4 1298 25 19.8% 0.13[0.42,0.67) -1
Subtotal (95% CI) 27 25 19.8% 0.13[-0.42, 0.67] L

Heterogeneity: Not applicable
Test for overall effect: Z= 0.46 (P = 0.65)

1.18.2 Exercise

Ko 2008 -1.71 4458 31 -167 469 30 20.2% -0.01 [-0.51, 0.49] —r

Liu 2021 -1.21 341 41 -1.28 3.07 47 21.0% 0.02 [-0.40, 0.44] -

Majeed 2018 1.6 212 a1 1 212 51 20.9% -1.22 [-1.64,-0.79] ——

Saeedi 2013 -6.03 299 20 -0.48 358 20 18.0% -1.65[-2.38,-0.92] —

Subtotal (95% CI) 143 148 80.2% -0.69 [-1.47,0.10] B

Heterogeneity: Tau®= 0.57; Chi*= 29.88, df= 3 (P < 0.00001); F=90%

Test for overall effect Z=1.72 (P = 0.09)

Total (95% Cl) 170 173 100.0% -0.52[1.19,0.15] e

Heterogeneity: Tau®= 0.51; Chi*= 35.19, df= 4 (P < 0.00001); F=89% _54 52 b é j‘
Test for overall effect Z=1.53 (P=0.13) Favours exercise Favours conirol

Testfor subgroun differences: Chi*= 2.80, df=1 {P=0.09), F=64.2%

Online Supplement Figure 14: Effects of postnatal exercise interventions (non RCTs) compared with control on the
change in the severity of depressive symptoms. Sensitivity analyses were conducted with studies including exercise + co-
interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.20.1 Aerobic
Liu 2021 -1.21 341 41 -1.28 307 47 26.1% 0.02 [-0.40, 0.44]
Saeedi 2013 -6.03 2.99 20 -048 358 20 227% -1.65[-2.38,-0.92) —
Subtotal (95% CI) 61 67 48.7% -0.79[-2.42, 0.85]

Heterogeneity: Tau®=1.30; Chi*=15.22, df=1 (P < 0.0001); F= 93%
Test for overall effect: Z=0.94 (P = 0.35)

1.20.2 Mixed intervention

Majeed 2018 -16 212 51 1 212 51  26.0% -1.22 [-1.64,-0.79) ——
Subtotal (95% CI) 51 51 26.0% -1.22 [-1.64, -0.79] L 2
Heterogeneity: Not applicahle

Test for overall effect: Z=5.63 (P < 0.00001)

1.20.3 Pilates and Yoga

Ko 2008 -1.71 459 31 -1.67 469 30 252% -0.01 [-0.51, 0.49] z
Subtotal (95% CI) 3 30 25.2% -0.01 [-0.51, 0.49]

Heterogeneity: Not applicahle
Test for overall effect: Z=0.03 (P =0.97)

Total (95% CI) 143 148 100.0% -0.69 [-1.47, 0.10] -
Heterogeneity: Tau®= 0.57; Chi*= 29.88, df= 3 (P < 0.00001); F= 90% 4 2 ) 2 4
Testfor overall effect Z=1.72 (P = 0.09) Favours exercise Favours control

Test for subaroup differences: Chi*=13.01, df= 2 (P = 0.001), F= 84.6%

Online Supplement Figure 15: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
change in the severity of depressive symptoms. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Pilates and Yoga). Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.
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Pre-intervention Post-intervention Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Total Total Weight IV, Rand: 95% CI IV, Rand 95% CI

Ko 2012 -0.348 02087 23 23 386%  -0.35[-0.76, 0.06] —

Montgomery 2010 -0.591 01789 31 31 427%  -0.59[-0.94,-0.24] -

Teychenne 2018 & weeks -1.348 04146 11 11 187%  -1.35[2.16,-0.54] —_—

Total (95% CI) 65 65 100.0%  -0.64[-1.06,-0.22] -

Heterogeneity: Tau®= 0.08; Chi*= 4.67, df=2 (P=010), F=57% %4 !2 3 é t

Testfor overall effect: Z= 2.96 (P = 0.003) Favours post-intervention Favours pre-intervention
Online Supplement Figure 16: Effect of postnatal aerobic exercise-only interventions (pre-to-postintervention) on the
severity of postpartum depressive symptoms. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
Depression prevalence

Exercise Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

2.6.1 <12 weeks

Heh 2008 13 33 20 30 29.2% 0.33[0.12, 0.91] — &

Forsyth 2017 4 11 5 11 10.7% 0.69[0.12, 3.78] — 1

Lewis 2014 5 66 5 64 18.7% 0.97 [0.27, 3.51] I E—

Subtotal (95% CI) 110 105 58.6% 0.53 [0.25, 1.09] ’

Total events 22 30

Heterogeneity: Tau? = 0.00; Chi® = 1.79, df = 2 (P = 0.41); I> = 0%

Test for overall effect: Z = 1.72 (P = 0.09)

2.6.2 Unclear

Daley 2015 19 43 26 42 41.4% 0.49[0.20, 1.16] —i—

Subtotal (95% CI) 43 42 41.4% 0.49 [0.20, 1.16] ’»

Total events 19 26

Heterogeneity: Not applicable

Test for overall effect: Z = 1.63 (P = 0.10)

Total (95% CI) 153 147 100.0% 0.51 [0.29, 0.89] ‘

Total events 41 56

- 2 _ . Chi2 — _ _ S 12 = 09 } } t }
Heterogeneity: Tau’ = 0.00; Chi 1.80,df =3 (P = 0.61); | 0% 001 o1 10 100

Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.89), I> = 0%

Favours exercise Favours control

Online Supplement Figure 17: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including when the exercise intervention was

initiated early (i.e., before 12 weeks postpartum) or late (i.e., after 12 weeks postpartum). Analyses were conducted

with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
2.5.1 Aerobic
Daley 2015 19 43 26 42 41.4% 0.49[0.20, 1.16] —i—
Forsyth 2017 4 11 5 11 10.7% 0.69[0.12, 3.78] — 1
Lewis 2014 5 66 5 64 18.7% 0.97[0.27, 3.51] .
Subtotal (95% CI) 120 117 70.8% 0.61 [0.32, 1.19] ‘»
Total events 28 36
Heterogeneity: Tau? = 0.00; Chi? = 0.77,df = 2 (P = 0.68); I> = 0%
Test for overall effect: Z = 1.44 (P = 0.15)
2.5.2 Stretching
Heh 2008 13 33 20 30 29.2% 0.33[0.12, 0.91] I —
Subtotal (95% CI) 33 30 29.2% 0.33 [0.12, 0.91] e
Total events 13 20
Heterogeneity: Not applicable
Test for overall effect: Z = 2.14 (P = 0.03)
Total (95% CI) 153 147 100.0% 0.51 [0.29, 0.89] <
Total events 41 56
FP. 2 . 2 .12 0, ! i i 4
Heterogeneity: Tau? = 0.00; Chi* = 1.80, df = 3 (P = 0.61); I = 0% -0.01 0:1 1-0 100-

Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Chi? = 1.04, df = 1 (P = 0.31), I = 3.6%

Favours exercise Favours control

Online Supplement Figure 18: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including Aerobic and Stretching). Analyses were

conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.7.1 Individual
Daley 2015 19 43 26 42 40.4% 0.49 [0.20, 1.16] —a—
Lewis 2014 5 66 5 64 18.2% 0.97[0.27, 3.51]
Subtotal (95% CI) 109 106 58.6% 0.60 [0.29, 1.24] ~atl—
Total events 24 31
Heterogeneity: Tau? = 0.00; Chi? = 0.75, df = 1 (P = 0.39); I> = 0%
Test for overall effect: Z = 1.38 (P = 0.17)
2.7.2 Group
Forsyth 2017 4 11 5 11 10.4% 0.69[0.12, 3.78]
Heh 2008 13 33 20 33 31.1% 0.42 [0.16, 1.13] T E
Subtotal (95% CI) 44 44 41.4% 0.48 [0.20, 1.12] ’»
Total events 17 25
Heterogeneity: Tau? = 0.00; Chi? = 0.23,df = 1 (P = 0.63); I> = 0%
Test for overall effect: Z = 1.70 (P = 0.09)
Total (95% CI) 153 150 100.0% 0.55 [0.32, 0.95] ‘
Total events 41 56
Heterogeneity: Tau? = 0.00; Chi® = 1.15,df = 3 (P = 0.77); I> = 0% 0=1 052 055 25 é 150

Test for overall effect: Z = 2.15 (P = 0.03)
Test for subgroup differences: Chi? = 0.17, df = 1 (P = 0.68), I = 0%

Favours exercise Favours control

Online Supplement Figure 19: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including Aerobic and Stretching). Analyses were

conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Anxiety symptoms
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Glazener 2001 6.9 378 371 7 376 376 68.9% -0.03[0.17,0.12)
Teychenne 2021 82 46 32 6.8 24 0 311% 0.37 [[0.13,0.88]
Total (95% CI) 403 406 100.0% 0.10 [-0.26, 0.46]
Heterogeneity: Tau®= 0.04; Chi*= 2.25, df=1 (P=0.13); F= 55% 52 11 3 15 é
Test for overall effect: Z=0.53 (P = 0.60) Favours exercise Favours control

Online Supplement Figure 20: Pre-intervention severity of anxiety symptoms for the exercise compared with control
groups (RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom;

M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Glazener 2001 6.1 354 238 68 378 219 89.1% -0.19[-0.38,-0.01]
Teychenne 2021 12 weeks 43 42 N 42 29 25 109% 0.03 [-0.50, 0.55]
Total (95% CI) 269 244 100.0% -0.17 [-0.34, 0.01]
Heterogeneity: Tau®= 0.00; Chi*= 0.59, df=1 (P = 0.44); F= 0% 54 52 5 é i
Test for overall effect: Z=1.89 (P = 0.06) Favours exercise Favours control

Online Supplement Figure 21: Effects of postnatal exercise-only interventions (RCTs) compared with control on the

severity of anxiety symptoms post-intervention. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Glazener 2001 -08 26 238 -0.2 267 219 89.4% -0.23[-0.41,-0.04]
Teychenne 2021 12 weeks -39 313 3 -26 193 25 10.6% -0.48 [-1.02, 0.08) I
Total (95% CI) 269 244 100.0% -0.25[-0.43,-0.08] L 2
Heterogeneity: Tau®= 0.00; Chi*= 0.77, df=1 (P = 0.38); F= 0% 52 51 ) 15 é
Test for overall effect: Z= 2.86 (P = 0.004) Favours exercise Favours control

Online Supplement Figure 22: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in the severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Majeed 2018 total anxiety 99.7 5 51 978 6.5 51 46.5% 0.33[-0.07,0.72)
Sinong 2018 1.73 0.298 56 1.72 0.3 63 53.5% 0.03 [-0.33,0.39)
Total (95% CI) 107 114 100.0% 0.17 [-0.12, 0.45]
Heterogeneity: Tau®= 0.01; Chi*=1.16, df=1 (P = 0.28); F=14% 52 51 ) 15 %
Test for overall effect: Z=1.16 (P = 0.25) Favours exercise Favours control

Online Supplement Figure 23: Pre-intervention severity of anxiety symptoms for exercise-only compared with control

groups (non-RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of
freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Majeed 2018 total anxiety 95.3 55 51 979 85 51 50.2% -0.36 [[0.75, 0.03] —H
Sinong 2018 1.08 0.249 56 1.72 0.287 63 49.8% -2.32[-2.79,-1.89) —
Total (95% CI) 107 114 100.0% -1.34 [-3.26, 0.58] ——e——
Heterogeneity: Tau®=1.87; Chi*= 39.59, df=1 (P < 0.00001); F= 97% 54 52 3 é j‘

Test for overall effect: Z=1.36 (P=017)

Favours exercise Favours control

Online Supplement Figure 24: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Majeed 2018 total anxiety -44 374 51 01 562 51 50.3% -0.94 [-1.35,-0.53] —
Sinong 2018 -064 0.2 56 0 021 63 497% -310[-3.63,-256) ——
Total (95% CI) 107 114 100.0%

Heterogeneity: Tau®= 2.28; Chi*= 39.21, df=1 (P <= 0.00001); F=97%
Test for overall effect: Z=1.86 (P = 0.06)

2.01[-4.13,0.11] e ——

T : T T
-2 0 1 2
Favours exercise Favours control

Online Supplement Figure 25: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the

change in the severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Online Supplement Figure 26: Meta-regression of frequency of exercise with standard mean difference in depressive
symptoms in exercise-only trials. A moderate effect size was associated with engaging in at least four days per week of

activity.
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Online Supplement Figure 27: Meta-regression of volume of exercise (MET hours per week) with standard mean
difference in depressive symptoms in exercise-only trials. A moderate effect size was associated with engaging in at
least 350 MET-min/week of physical activity.

Search Strategies

The following databases were searched on June 27, 2022 with an updated search performed on January 12, 2024:

e MEDLINE
e EMBASE
e CINAHL

e Cochrane

e Sport Discus

e Scopus

e Web of Science
e clinicaltrials.gov
e Proquest t&d

1 Postpartum Period/ or peripartum period/ or (postnatal or post-natal or postpartum or post partum or puerper*
or postdelivery or post-delivery or post delivery or fourth trimester or 4th trimester*).ti,ab,kf. 210661

2 exp Exercise/ or Athletes/ or exp Exercise Movement Techniques/ or Physical Exertion/ or exp Exercise Therapy/
or exp Sports/ or Motor Activity/ or Sedentary Lifestyle/ or (exercise or physical* activ* or strenuous activit* or
physical* inactiv* or sedentary or running or plyometric* or yoga or tai chi or weight training or resistance training or
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swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or aerobic capacity).ti,kf. or exercise.ab.
/freq=2 or physical* activ*.ab. /freq=2 or (weight* adj2 lift*).ti,kf. or ((muscle or muscular or strength*) adj2
conditioning).ti,ab,kf. 649210

3 exp Sleep/ or exp Sleep Wake Disorders/ 164296

4 (sleep* or insomnia* or circadian or dyssomnia*).ti,ab,kf. 273934
5 3or4 304117

6 2or5 932938

7 1 and 6 7800

8 animals/ not (animals/ and humans/) 5003502

9 7 not 8 4288

10 exp Rats/ or (rat or rat's).mp. 1831395
11 8 or 10 5392824

12 7 not 11 4053

Embase <1996 to 2022 Week 32>

1 Postpartum Period/ or peripartum period/ or (postnatal or post-natal or postpartum or post partum or puerper*
or postdelivery or post-delivery or post delivery or fourth trimester or 4th trimester*).ti,ab,kf. 228819

2 exp Exercise/ or Athletes/ or exp Exercise Movement Techniques/ or Physical Exertion/ or exp Exercise Therapy/
or exp Sports/ or Motor Activity/ or Sedentary Lifestyle/ or (exercise or physical* activ* or strenuous activit* or
physical* inactiv* or sedentary or running or plyometric* or yoga or tai chi or weight training or resistance training or
swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or aerobic capacity).ti,kf. or exercise.ab.
/freq=2 or physical* activ*.ab. /freq=2 or (weight* adj2 lift*).ti,kf. or ((muscle or muscular or strength*) adj2
conditioning).ti,ab,kf. 710290

3 exp Sleep/ or exp Sleep Wake Disorders/ 368659

4 (sleep* or insomnia* or circadian or dyssomnia*).ti,ab,kf. 349554
5 3ord4 473518

6 2or5 1152930

7 1land 69177

8 animals/ not (animals/ and humans/) 597793

9 7 not 8 8954

10 exp Rats/ or (rat or rat's).mp. 1199340

11 8or10 1713663
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12 7 not 11 7535

CINAHL
S1 (MH "Postnatal Period+") (16,435)
S2 (MH "Perinatal Period") (110)

S3 Tl ( postnatal or "post-natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or
"post delivery" or "fourth trimester*" or "4th trimester*" ) OR AB ( postnatal or "post-natal" or postpartum or "post
partum" or puerper* or postdelivery or "post-delivery" or "post delivery" or "fourth trimester*" or "4th trimester*" ) OR
MW ( postnatal or "post-natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or "post
delivery" or "fourth trimester*" or "4th trimester*" ) (57,262)

S4 S1 ORS2 OR S3 (60,910)

S5 (MH "Exercise+") (127,266)

S6 (MH "Athletes+") (33,040)

S7 (MH "Therapeutic Exercise+") (61,136)
s8 (MH "Exertion+") (105,544)

S9 (MH "Therapeutic Exercise+") (61,136)
S10 (MH "Sports+") (88,475)

S11 (MH "Motor Activity+") (13,088)

S12 (MH "Life Style, Sedentary+") (10,071)

S13 Tl ( exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or
plyometric* or yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or
walking or mvpa or ltpa or stretching or "aerobic capacity" ) OR AB ( exercise or "physical* activ*" or "strenuous activit*"
or "physical* inactiv*" or sedentary or running or plyometric* or yoga or "tai chi" or "weight training" or "resistance
training" or swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or "aerobic capacity" ) OR MW (
exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or plyometric* or
yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or walking or mvpa or
Itpa or stretching or "aerobic capacity" ) (418,320)

S14  (MH "Sleep+") (31,453)
S15  (MH "Sleep Disorders+") (44,494)

S16 Tl ( sleep* or insomnia* or circadian or dyssomnia* ) OR AB ( sleep* or insomnia* or circadian or dyssomnia* )
OR MW ( sleep* or insomnia* or circadian or dyssomnia* ) (101,096)

S17 S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 (536,905)
S18 S4 AND S17 (3,481)

S19  (S4 AND S17 ) NOT MW animals (3,427)
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SPORTDISCUS: 530

See CINAHL search

SCOPUS: 5556

( TITLE-ABS-KEY ( exercise OR "physical* activ*" OR "strenuous activit*" OR "physical* inactiv*" OR sedentary OR
running OR plyometric* OR yoga OR "tai chi" OR "weight training" OR "resistance training" OR swim* OR sport*
OR athlet* OR walk OR walking OR mvpa OR Itpa OR stretching OR "aerobic capacity" OR sleep* OR insomnia*
OR circadian OR dyssomnia* ) AND TITLE-ABS-KEY ( postnatal OR "post-natal" OR postpartum OR "post partum"
OR puerper* OR postdelivery OR "post-delivery" OR "post delivery" OR "fourth trimester*" OR "4th trimester*" )
AND NOT TITLE-ABS-KEY ( animal* OR rat OR rats OR pigs OR cattle OR cow OR sheep OR cows OR "guinea
pig*")) AND (LIMIT-TO ( DOCTYPE, "ar") OR LIMIT-TO ( DOCTYPE, "re") OR LIMIT-TO ( DOCTYPE, "cp") OR
LIMIT-TO ( DOCTYPE, "er"))

WEB OF SCIENCE 5450

exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or plyometric* or
yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or walking or mcpa or
Itps or stretching or "aerobic capacity" or sleep* or insomnia* or circadian or dyssomnia* (Topic) and postnatal or "post-
natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or "post delivery" or "fourth
trimester*" or "4th trimester*" (Topic) not animal* or rat or rats or pigs or cattle or cow or sheep or cows or "guinea
pig*" or mice or mouse (Topic) | 5,450 results

Clinical Trials.gov: 1132

Proquest Theses & Dissertations: 718

Search Name:
Date Run: 14/01/2024 03:17:39

Comment:

ID Search Hits

#1 postnatal or post-natal or postpartum or post partum or puerper* or postdelivery or post-delivery or post
delivery or fourth trimester or 4th trimester* 31795

#2 MeSH descriptor: [Postpartum Period] explode all trees 2500
#3 MeSH descriptor: [Peripartum Period] explode all trees 36

#4 #1lor#2 or#3 32274
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#5 MeSH descriptor: [Exercise] explode all trees 38890

#6 MeSH descriptor: [Athletes] explode all trees 1496

#7 MeSH descriptor: [Exercise Movement Techniques] explode all trees 3263
#8 MeSH descriptor: [Physical Exertion] explode all trees 4255

#9 MeSH descriptor: [Exercise Therapy] explode all trees 19939

#10 MeSH descriptor: [Sports] explode all trees 21121

#11 MeSH descriptor: [Motor Activity] explode all trees 42331

#12 MeSH descriptor: [Sedentary Behavior] explode all trees 1609

#13 exercise or physical* activ* or strenuous activit* or physical* inactiv* or sedentary or running or plyometric* or
yoga or tai chi or weight training or resistance training or swim* or sport* or athlet* or walk or walking or mvpa or ltpa
or stretching or aerobic capacity 226679

#14 MeSH descriptor: [Sleep] explode all trees 9632

#15 MeSH descriptor: [Sleep Disorders, Circadian Rhythm] explode all trees 245

#16 sleep* or insomnia* or circadian or dyssomnia* 67662

#17 #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 284175
#18  #4 and #17 6397

#19 animals or rats or mouse or mice or guinea pigs or cattle or cow 33331

#20 #18 not #19 5168
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Online Supplement for “Impact of Postpartum Physical Activity on Maternal Depression and Anxiety: A

Systematic Review and Meta-Analysis”
Severity of Depressive Symptoms

For the association between postpartum exercise and severity of depressive symptom post-
intervention, the pooled summary estimate showed no difference between exercise groups and no exercise
controls (5 non RCTs, n=343. SMD: -0.33, 95% CI: -0.71 to 0.06, I? = 67%; Online Supplement Figure 14). The
overall certainty of this evidence was rated as “very low” and downgraded for concerns regarding
inconsistency, indirectness, and imprecision. Similar findings were observed with change scores from pre- to

post-intervention (Online Supplement Figure 16).
Sensitivity analysis:

The pooled estimate for the exercise + co-interventions (n=1) was not significantly different from the

pooled estimate for the exercise-only interventions (n=4) (see Online Supplement Figure 14).
Subgroup analysis:

The tests for subgroup differences for exercise-only non-RCTs showed either no significantly difference
(type of exercise) or was not applicable due to insufficient data for subgrouping (timing of exercise initiation
and mode of delivery) (see Online Supplement Figure 15). Similar findings were observed with change scores
from pre- to post-intervention, except for the type of exercise. A greater change in the severity of depressive
symptoms was observed with mixed training compared to aerobic only, Pilates or yoga (see Online
Supplement Figure 15). The certainty of this evidence was rated as very low and downgraded for concerns

regarding inconsistency and/or imprecision.

Pre-to-post exercise interventions showed that the severity of depressive symptoms was reduced
following the exercise intervention (3 non RCTs, SMD: -0.64, 95% CI: -1.06 to -0.22, 1> = 57%; Online
Supplement Figure 16). The certainty of this evidence was rated as “very low” and downgraded for concerns

regarding inconsistency and imprecision.

Severity of Anxiety Symptoms

Exercise-only non-randomized interventions reported on the severity of anxiety symptoms. The pooled
summary estimate showed no difference post-intervention between exercise groups and no exercise controls
(2 non RCTs, n=221. SMD: -1.34, 95% Cl: -3.26 to 0.58, I> = 97%; see Online Supplement Figure 23). The
overall certainty of this evidence was rated as “very low” and downgraded for concerns regarding inconsistency

and imprecision.
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Similar findings were observed with change scores from pre- to post-intervention (Online Supplement
Figure 24).
Supplementary Table 1: Study Characteristics for Randomized Controlled Trials
Author, Sample Age, Complications PA Results
year, size (n) year Assessment
country, S
study type (mea
n=+
SD)
Intervention Definition PA FITT Co- Compliance
start and groups interventi
duration on
Armstrong, E:n=30 Rang EPDS>12, Started 6 Pram-pushing: 3 times/week, Social Mean Data
2003, C: e: cleared by weeks - 12 warm-up, cool- 60-75% of age  support: number of and
12956024, n=30 21- PAR-Q, months PP down, and predicted HR informal sessions forest
Australia, 30 married, well and lasted 12 stretching max, 30-40 morning attended was  plots
pilot RCT educated with weeks mins, group tea and 66%
high level of and supervised  play (23.7/36
social support, group, sessions)
1 or 2 children once/week
Armstrong, E:n=10 Majo EPDS>12, Started 6 Pram pushing: 2 times/week N/A E:2 Data
2004, C:n=9 ity cleared by weeks - 12 warm-up in a group, dropouts, and
15265228, aged PAR-Q, months PP once/week 73%, forest
Australia, 30 married, well and lasted 12 alone, 60-75% attendance plots
pilot RCT educated with weeks of age rate of
higl_i level of predicted HR sessions
social support, max, 2 ]
1 or 2 children supervised c:3
P
sessions dropouts,
75%
attendance
rate of
sessions
Buttner, E: 32,5 >12HDRSand Started at Gentle flow At least N/A E: 4 Data
2015, n=28 +4.8 SCID, 18-45 less 12 Vinyasa- sun once/week solo dropouts, on  and
25886805, C: 298  years, reside months PP salutations, and average forest
USA,RCT n=29 1+ 52 within 30 miles  and lasted 8 balancing, unsupervised women plots
of tlie yoga weeks twisting, and (at_home), and attended
studio relaxation poses twice/week 11.5/16
sroup gmd classes, 78%
supervised (at N
least 3 practiced at
times/week home at least
total), low- once every
moderate two weeks,
intensity, 1 63%
hour, attended >9
classes
C:2
dropouts
Da Costa, E: 343  No current Started 4-38 Aerobic exercise 60-120 N/A 76.1% Data
2009, n=46 +3.4 alcohol/substan  weeks and and strength mins/week, adherence to  and
19728220, C: 327  ceabuse, not asted 12 training intensity began aerobic forest
Canada, n=42 1448 currently weeks at 60-70% max exercise, plots
RCT participating in HR and 52.4%
inoder_ate/hlgh increased adherence to
intensity gradually to
exercise (30 75-85%, 30 strength
min 3 mins/session, program
times/week or solo and rg:ommenda
more) unsupervised tions
with
supervised
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and 9 weeks
after baseline
Daley, E: Most  EPDS > 12 or Started at 2 face-to-face 5 times/week, N/A E: 4 did not Data
2008, n=20 were  referred by lessthan 12 consults aimedto ~ moderate complete and
18399022, C: betw  general months PP equip individuals intensity, 30 follow-up, forest
United n=18 een practitioner/hea  and lasted 12 with the skills, mins, solo and 11/16 plots
Kingdom, 29. Ith weeks knowledge, and unsupervised, women who
RCT- 31 visitor/psychiat confidence needed  face-to-face returned
feasibility/ rist, 16+ years. to participate in consults were A
. . their diaries
pilot study employed, regular exercise, 1 hour and
taking emphasis on pram  occurred at made at least
antidepressants, pushing weeks | and 4, 10_5
low levels of 2 check-up min/week
social support, phone calls (70% of
lived in about 10 mins anticipated
deprived at weeks 3 and goal) of
communities 9 to support moderate/vig
exercise orous PA,
adherence average was
174 mins
C: 3 did not
complete
follow-up
Daley, E:n=47 293  Initial Started at Emphasis on Consultations N/A E: 4 Data
2015, C: +57 screening of less than 6 aerobic guidelines,  were 40-60 dropouts and
25804297, n=47 317 EPDS (<=10), months PP; face-to-face mins, phone post forest
United +53 2ndscreening average baby  personalized calls were 15- intervention; plots
Kingdom, using EPDS age at exercise 20 mins, 3 6 (total) at
stratified (<=13),and a initiation of consultations times/week for 12-month
RCT clinical protocol was  during 1% 2 1512 weeks, 5 follow-u
diagnostic 117 days and  months, telephone  times/week for P,
interview to 121 days for  calls duringnext2  next 12 weeks, 87 received
ensure they met  respective months, focus on moderate, 30 all 4
criteria for groups equipping women  mins, solo and consults,
depression with skills, unsupervised 91.4%
knowledge, and received at
confidence to least 3,
participate in 69.4% of
exercise, info logs were
leaflets mailed at completed,
3, 4, 5, and 6 40/47
months completed at
least 3/5 logs
C:5
dropouts
post
intervention;
9 (total) at
12-month
follow-up
Forsyth, E: 25+  Scoring 12 on Started at 6 The exercise group  Goal of 40- N/A One reason Data
2017, n=11 5.1 the EPDS, weeks PP had a variety of 65% max for the lack and
28278021, C: 27+  interviewed and lasted 12 choices to choose oxygen of statistical ~ forest
United n=11 55 using the SCID,  weeks from (pram- consumption, effect may plots
Kingdom, all Caucasian walking, facility- 150 min/week, be due to
RCT women based' music moder‘ate low exercise
exercise) intensity, both
adherence,
structured N
group only 24% of
exercises and group
solo at home exercise and
exercises were 14% of pram
offered, both walking
supervised and sessions
unsupervised were
options were attended,
offered, 60 min and
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face-to-face the mean
consultation amount of
for motivation exercise

undertaken
was 61.6 +
384
mins/week
Glazener, E: 29.6+ Ulinthe Started at 3 PFM strengthening ~ 8-10 sessions/day, N/A N/A Data and
2001, n=279 52 preceding month months PP and 80-100 forest
11557703, C: 294 + lasted 8-9 contractions/day, plots
England, RCT n=245 5.1 months solo and
unsupervised,
nurse returned at
7- and 9-months
PP to ensure
proper techniques
Haruna, 2013, E: 50 E: 34  General Started two Aerobic exercise, four times per N/A 90% Data and
Japan C:51 C:34 postpartum months supervised in a group week for 90 forest
population postpartum setting, minutes for four plots
weeks
Heh, 2008, E: N/A  EPDS >10, Started at 6 Whole body 5 min warm- E:2 Data
18307489, n=40 married, Ist weeks PP stretching program  up, cool-down, dropouts, and
Taiwan, C: time mothers, and lasted 3 and CD record 1 session/week 27/33 forest
quasi-RCT  n=40 20-35 years, months at the hospital reported an plots
normal in groups of 4- increase in
quntaneogs 6, 2. PA, activity
delivery, single sessions/week record
full-term at home solo
healthy infant and showed 3,
unsupervised women did
@3 not follow
sessions/week the exercise
total), 1-hour CD
sessions, twice/week
telephone at home
reminder C:3
once/week dropouts
Huang, E (birth  30.7  Age 18+, no Started at Exercise Six 1-on-1 Diet N/A Data
2011, to6 +3.7 cognitive either 24-48 educational counseling counseling and
Taiwan, months impairment or hours after intervention/PA sessions: 1 forest
RCT PP): psychiatric birth or 16 plan primary plots
n=64 illness, ability weeks’ session (about
E 321 speak and gestation 30-40 mins) at
(pregna +45 read Chinese, depending on the 16-week
ncy to ’ not group and gestation visit,
6 participating in  lasted until 6 and 5 1-on-1
months another study, months PP booster
PP): and intention to sessions (at 28
n=61 give birth at the gestational
C: study site weeks, 36-38
n=64 31.9 gestational
+49 weeks, before
hospital
discharge, 6
weeks PP and
3 months PP).
Those starting
after birth
received 1
primary
session, 1
brochure and
the 2 PP
booster
sessions
Keller, E:n=68 Total Habitually Started at 6 Social support and ~ Supervised N/A E: 32 Data
2014, C: sedentary (2.5 weeks-6 walking sessions group sessions, dropouts and
n=71 hours of months PP 5 times/week,
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25233867, 28.3 moderate and lasted 12 moderate- C: 14 forest
USA, RCT +56 PA/week), months vigorous dropouts plots

excluded if on intensity of
antidepressants 150 min/week,
either 30 mins
once or 10
mines 3 times
Lewis, E:n=66 31+  Personal or Average 5w, Exercise: 11 Goal to E:5 Data
2014, USA C: 5 maternal 6d telephone sessions  increase dropouts and
(linked to n=64 history of postpartum MVPA to 5 C: 1 dropout  forest
Lewis depression, low days per week plots
2018) active for 30 min or
more
Lewis, Teleph 31+  Met criteria for ~ Started at 4 Exercise: any Goal of 5 days/ N/A Data
2021, one- 4.7 depression, weeks PP activity lasting at week of and
34802425,  based symptoms of least 10 mins that exercise, at forest
USA, 2- E: depression, was in the least 30 mins plots
arm RCT n=150 perceived moderate_or ) (cpuld do310
C: 30+ stress, history vigorous intensity ~ min
n=150 53 o range Participants  sessions/day if
of depression
they wanted),
before HR in
pregnancy, and moderate (55-
exercised <60 70% max HR)
mins/week or vigorous
(70-85% max
HR) intensity,
solo and
unsupervised
with check-in
phone calls
Mohamma E 25.5  Not currently Recruited Antenatal and 2 Antenatal and ~ N/A Antenatal Data
di, 2015, during +4.6 suffering from during months PP: 2 months PP: and 2 and
24620734,  antenat depression pregnancy women were adjust months PP: forest
Iran, RCT  aland2 (Edinburgh until 2mo PP oommended to frequ.ency and §10 sessions  plots
months score <1520 do a 2-month durathn based in antenatal:
PP: postnatal exercises On‘t‘he‘? own 14/3.6’ 10._20
n=42 in addition to ability in the sessions in
C: 253 . 1st month PP, antenatal:
n=42 +52 gettmg Fhe ) 3 times/week 10/36, >20
Instructions given  y, the 2nd sessions in
to the antenatal month, solo antenatal:
group and 12/36, <10
unsupervised sessions in
(postnatal CD PP: 12/36,
at home) 10-20
sessions in
PP: 12/36,
>20 sessions
in PP: 12/36,
total number
of exercise
session was
assumed 30—
40 sessions
during
pregnancy
and max of
20 sessions
during PP
Norman, E: 29.3  English Started at 6-  Group mixed Once/week, 1 Education  E:2 Data
2010, =80 +4 speaking, 10 weeks PP exercise program hour, group al booklets  dropouts and
20056720, C: 30.1  primiparous or ~ and lasted 8 (physical therapy and supervised ~ mailed C:3 forest
Australia, n=81 +53 multiparous, weeks and aerobic) weekly dropouts plots
stratified vaginal
RCT delivery or c-
section
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O’Reilly E:284  34.1  History of 3 months PP,  Six sessions over Increase Dietary, 34%didnot  Data
2016, C:289  £53  gestational lasted for 12 one year physical behavioral  receive the and
Australia, 33.6  diabetes months activity to at recommen intervention  forest
RCT +5.1 least 30 dations plots

minutes
moderate
intensity
physical
activity on at
least 5 days per
week
Ozkan, E: Total EPDS score Informed on ~ ACOG based 5 days/week, at  N/A E: 6 Data
2020, n=40 : >13, 20-35 the 1st day recommendations least 30 mins, dropouts (3 and
32187390, C: 28.9  years, PP and mild/medium lost to forest
Tiirkiye, n=40 +4.8 spontaneous invited back level intensity follow-up, 3 plots
RCT vaginal at 1 month in the first 2 discontinued
delivery in the PP for testing weeks, intervention)
38th-42nd and lasted 4 medium/severe C:9
weeks of weeks level intensity dropouts (5
pregnancy, in the lost to
healthy following 2 follow-up, 4
newborn baby weeks, first discontinued
of 2500+ g, session was intervention)
delivered baby group and
in South East supervised
Tiirkiye after that was
solo and
unsupervised,
with weekly
calls from
researcher
Robichaud, E:n=25 E:31 General Started six Standardized 3 times per N/A 96% Data
2008, USA C: C:30 postpartum weeks to <12 walking program week, light to and
n=23 population months to cassette tape, moderate forest
postpartum, individual, intensity, 30 plots
lasted 6 unsupervised minutes per
weeks session
Shelton, E:3 E:27 EPDS >7 but Started 4-6 Pram walking, 3 times per N/A N/A Data
2015, USA C:3 C:25 not depressed weeks unsupervised week at 65% and
postpartum, of HRmax for forest
lasted six 30 minutes plots
weeks
Surkan, E: 26.3  Low-income, Started at 6-  PA program 5 times/week, Dietary 122 Data
2010, n=203 +6 qualified for 20 weeks PP 30 mins, program, participants ~ and
21153759, C: 26.7  USDA special and lasted 12 individual and  breastfeedi received at forest
USA,RCT  n=200 +5.8 supplement months unsupervised ng least 4/15 plots
nutritional with 5 home informatio  contacts
program for visit, monthly n,
women phone calls, vouchers,
nutritional
informatio
n (women,
infant, and
children
WIC
benefits)
Teychenne, E: 33.6  Not taking Started at 3-9  Mums on the Solo and N/A Data
2021, n=32 +3.7 prescribed months PP Move home-based  unsupervised, and
33290891, C: 33+  antidepressants, andlasted 12 PA intervention, program forest
Australia, n=30 3.7 at risk of PP weeks included provision tailored to plots
pilot RCT depression of home exercise current activity
gﬁzoéilzjls(;,on equipm.ent (free levels
insufficiently tregdmlll or
active, did not st.atlonary bicycle
currently own a hire), logbook for
functional goal setting/self-
treadmill or monitoring
stationary
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mailing lost,
2 incorrect
contact
information
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bicycle, 18+
years, residing
in metropolitan
Melbourne,
Victoria
Thiruppath  E: n=20 Primiparous Started four Aerobic, Supervised N/A N/A Data
i,2014, C: without weeks strengthening and and
India n=21 depression postpartum pelvic floor forest
and exercises once per plots
continued for ook for 45 min.
8 weeks
Xu, 2021, E:n=19 N/A Informed consent Intervention Yoga intervention 60 mins, 3 N/A N/A Data and
152582209, C:n=12 lasted 12 weeks times/week forest
China, RCT plots
Yang, E: 319  Vaginal Started at 6 Aerobic gymnastic At least 3 N/A E: At4 Data
2018, n=70 +4 delivery, no weeks PP exercises times/week, weeks 6 lost  and
28950158, C: 325 postnatal and lasted 12 moderate total, 6 forest
Taiwan, n=70 +4.1 complications weeks intensity, 15 mailing lost,  plots
RCT pilot mins/session, at 12 weeks
study solo and 3 lost total, 1
unsupervised mailing lost,
(home based) 2 incorrect
contact
information
C: At4
weeks 5 lost
total, 4
mailing lost,
1 lost to
incorrect
contact
information,
at 12 weeks

Abbreviations used: RCT: randomized controlled trial; SD: standard deviation; PA: physical activity; FITT: frequency, intensity, time, and type;

USA: United States of America; E: exercise; C: control; BMI: body mass index; PP: postpartum; HR: heart rate; GDM: gestational diabetes mellitus;

EPDS: Edinburgh Postpartum Depression Scale; LDL: low-density lipoproteins; HDL: high-density lipoproteins; MET: metabolic equivalent
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Supplementary Table 2: Study Characteristics for Non-Randomized Interventions
Author, Sample Age, Complication PA Results
year, size (n) years s Assessment
country, (mea
study type n+
SD)
Interventio  Definition PA FITT Co- Compliance
n start and groups intervention
duration
Ko, 2008, E: 343 Married, free Started at 1 Low-intensity 3 days/week, N/A N/A Data
18792887, n=31 +3.5  of obstetrical month PP exercise low- and
China, non- C: 342 complications, and lasted 1 program: intensity, 50- forest
randomized n=30 +£32 20+ years month combined 60% of max plots
interventiona Pilates, yoga, and HR, 1 hour,
1 study music group and
supervised
Ko, 2012, E:n=23 341 No maternal or ~ Started at 6 Professional Every N/A N/A Data
23398359, +4.2 neonatal weeks PP coach-led PP Saturday, and
Taiwan, non- complications ~ and lasted 3 exercise: not group and forest
randomized months specific on what  supervised plots
interventiona type of exercise
1 study given
Liu, 2021, E: 322 No PP Started at 6 Freeform, long- 3 N/A E:3lostat1 Data
33496018, n=50 +3.4  complications, weeks PP step pram times/week, month and
Taiwan, non- C: 33+  poor sleep and lasted 3 walking exercise ~ 20-30 mins, follow-up, 6  forest
randomized n=54 33 quality, PP months solo and lost at 3- plots
interventiona Sleep Quality unsupervised month
I'study Scale >16 follow-up
C:Slostat 1
month
follow-up, 2
lost at 3-
month
follow-up
Majeed, E:n=51 27+  Identified as Started early ~ Exercise: 8-week N/A N/A Data
2018, C:n=51 4 having postpartum supervised intervention and
Pakistan depression exercise including forest
based on the walking, plots
EPDS strength and
flexibility. 2
times per
week for 30
min
Montgomery, E: 31 Pre-pregnancy  Started 6-8 Education Increase N/A 1 dropped Data
2010, USA, BMI >24 and weeks average out and
pre-post were sedentary ~ postpartum steps by 500 forest
intervention for 12 weeks steps per plots
week to
achieve at
least 5000
steps per
day, 3-5
days of the
week
Oh, 2007, E: 28.3 20-35 years, Started at 38 Back pain relief 30 Back pain N/A Data
South Korea, n=27 +3.2  reporting low weeks program: lecture, mins/session  relief and
17435399, C: 272 back pain gestation - 8  audio-visual tape , solo and program also forest
non- n=25 14 during weeks PP descri'bing the unsupervised  onsisted of plots
?andomlz_ed pregnancy and lasted exercises that ,3 ‘ standardized
interventiona about 10 were to reduce sessions/day, .
. education
1 study weeks back pain by 3-5 )
strengthening days/week, protocol:
and stretching 20 min pamp hlet
lumbar audio-visual ~ 8tVen _to all
vertebrae/abdomi  tape consists ~ Participants
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during self-exercise
pregnancy, daily  to relieve
exercise record, back pain
and telephone including
calls, instruction  pelvic tilting,
on how to knee pulling,
perform back- straight leg
pain-reducing raising,
and muscle- curling up,
strengthening lateral
exercises straight-leg
raising, and
the Kegel
exercise
Saeedi, 2013, E: 20 E:28 EPDS >12 6-8 weeks 10 min warmup 3 times per N/A N/A Data
Yemen C:20 C:29 postpartum,  followed by week for 45 and
lasted 12 jogging/aerobic minutes at a forest
weeks exercise for 30 light plots
min, supervised intensity
group exercise
Sinong, E: 56 E:30  General Started end Attendance at a 1-1.5hours N/A Data
2018, China, C: 63 C:29  postpartum of third gym, of and
non- population trimester to supervised forest
randomized 6 months PP exercise plots
trial
Teychenne, E: 11 18+ Inactive with 6-9 months Unsupervised Was givena  N/A N/A Data
2018, heightened postpartum treadmill and and
Australia depressive for 12 weeks instructed to forest
symptoms increase plots
physical
activity
levels

Abbreviations used: non-RCT: non-randomized controlled trial; SD: standard deviation; PA: physical activity; FITT: frequency, intensity, time, and

type; E: exercise; C: control; GDM: gestational diabetes mellitus; PP: postpartum; USA: United States of America; VO2: maximal oxygen

consumption
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Supplementary Table 3: Certainty assessment from randomized controlled trials comparing postnatal
exercise to no exercise for the severity of depressive symptoms.

Certainty assessmel Ne of patients
Certainty
haar SHilLY RISkt Inconsistency | Indirectness | Imprecision ey [PEEHiELE no exercise pnzclie
studies | design bias ¥ P considerations exercise (95% CI)
p (

| exercise inter

ly and ise + co-interventions) and the severity of depressive symptoms post-intervention

25 ran;j:;]sised not serious? serious® serious® not serious? nonee 1417 1478 (Olzgllg ve;zmsgzlgvlp;::er) @ @ O O
Low
Sensitivity ysis: A b postnatal + co-inter ions and the severity of depressive symptoms post-intervention
6 ran(‘i:i):rsised not serious? seriousb serious seriouss noneh 574 597 (0.421\:5\’2;2! ()Sg(;?v;gher) @ O O O
Very low
Sensitivity analysis: A iation L postnatal i ly interventions and the severity of depressive symg post-intervention
19 ranltj:i)arrsised not serious? seriousb not serious | not seriousd nonee 897 881 (Oiwllg)wl)e.fé ?]I.sz\g;re ) @ @ EB O
Moderate
bgroup analysis: A iation L i ly interventions including bics and the severity of depressive symptoms post-intervention
1 rantt]r?aTsised not serious? serious® not serious | not serious? none 425 432 (olgyg wl);etosgolg\lrg:er) @ @ @ O
Moderate
Subgroup analysis: A iation b i ly inter luding mixed training and the severity of depressive symp post-intervention
4 ramti:;sised not serious? serioust not serious | not seriousi noneh 159 161 (Z%I\IIIEWL.: 1(; SO%!IoI:JVeV; ) @ @ @ O
Moderate
Subgroup ysis: A iation b i ly inter ludi ing and the severity of depressive symp post-intervention
1 rant‘jggsised not seriousk not serious' not serious serious™ noneh 33 30 p _?y:?) v?;?:g:gﬁ:,'er) 63 @ @ O
Moderate
bgroup analysis: Association bet i ly interventions including yoga and the severity of depressive symptoms post-intervention
2 ramti:arTsised not serious™ |  not seriouse not serious serious™ noneh 42 39 " (ishffw%?t:g_ I;;vl::vrv o @ @ @ O
Moderate
Subgroup analysis: A iation L i ly inter luding pelvic floor muscle training and the severity of depressive symptoms post-intervention
1 ranttir?;sised not seriousk not serious! not serious seriousp noneh 238 219 o ZSQN:([JJWIZ: :OS[)POI;.);;;er) @ @ @ O
Moderate
A tion b p | exercise inter ions ( i ly and ise + co-inter ) and ch in the severity of depressive symptoms

23 randomised | not serious? seriousb serious® not serious? nonee 1391 1405 SMD 0.61 SD lower @ @ O
trials (0.9 lower to 0.33 lower)
Low
Sensitivity analysis: A iation L postnatal ise + co-interventions and changes in the severity of depressive symptoms

6 randomised | not serious? seriousb serious not serious? noneh 574 597 SMD 0.4 SD lower @ @ O
trials (0.76 lower to 0.03 lower)
Low
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Certainty
Ne of Study Risk of iteds | |ttt Other postnatal TS Absolute
studies design bias P considerations exercise (95% CI)
Association L :

Sensitivity analysi postnatal ly interventions and ct in the severity of depressive symptoms
17 randomised | not serious? seriousb not serious | not seriousd nonee 817 808 SMD 0.75 SD lower
trials (1.15 lower to 0.34 lower) EBGBEBO
Moderate
Subgroup analysis: A iation L i ly interventions starting <=12 weeks postpartum and changes in the severity of depressive symptoms
9 randomised | not serious? serious® not serious not serious noneh 388 382 SMD 1.35 SD lower
trials (2.16 lower to 0.55 lower) @@60
Moderate
Subgroup analysis: A iation b i ly inter ions starting >12 weeks postpartum and changes in the severity of depressive symptoms
2 randomised | not serious" serioust not serious seriousp noneh 286 266 SMD 0.07 SD higher
trials (0.66 lower to 0.8 higher) ®®OO
Low
Subgroup ysis: A iation bet i ly interventions starting >12 or <= 12 weeks (unclear) postpartum and changes in the severity of depressive symptoms
6 randomised | not serious? seriousb not serious seriousp none" 143 160 SMD 0.43 SD lower
trials 0.91 lower to 0.06 higher) @@OO
9
Low
bgroup analysis: A iation bet i ly interventions including bics and change in the severity of depressive symptoms
10 randomised | not serious? seriousb not serious | not seriousd none 364 3N SMD 0.69 SD lower
trials (1.29 lower to 0.09 lower) $$®O
Moderate
Subgroup analysis: A iation L i ly inter luding mixed training and change in the severity of depressive symptoms
4 randomised | not serious? seriousb not serious seriousp noneh 159 161 SMD 1.25 SD lower
trials (2.5 lower to 0.02 higher) @@OO
Low
Subgroup ysis: A iation b i ly inter ludi ing and change in the severity of depressive symptoms
1 randomised | not seriousk not serious' not serious serious™ noneh 33 30 SMD 1.07 SD lower
trials (1.61 lower to 0.54 lower) 66@0
Moderate
bgroup analysis: A iation bet i ly inter luding yoga and change in the severity of depressive symptoms
1 randomised | not seriousk not serious' not serious serious™ noneh 23 27 SMD 1.18 SD lower
trials (1.79 lower to 0.58 lower) 6969@0
Moderate
Subgroup analysis: A iation L i ly inter luding pelvic floor muscle training and change in the severity of depressive symptoms
1 randomised | not seriousk not serious! not serious not serious noneh 238 219 SMD 0.75 SD lower
trials 1.15 lower to 0.34 lower, @@@@
High
19
A iation bet: postnatal exercise-only inter ions and mai of intervention effect on the severity of depressive symptoms
2 randomised | not serious serious not serious seriousp noneh 161 161 SMD 0.23 SD higher @@O
trials (0.38 lower to 0.84 higher)
Low
RITICAL

Cl: confidence interval; SMD: standardised mean difference
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Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the direction and magnitude of the effects varied across studies.
c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.
d. No imprecision. The sample size was >300 in each arm and the effect estimate was precise, with narrow confidence intervals and not including the null effect.

e. No publication bias. The test for publication bias was statistically significant, however, visual inspection of funnel plot showed that the majority of the studies were clustered around the pooled summary estimates
with only a few outliers.

f. Serious indirectness. Exercise was combined with a co-intervention.

g. Serious imprecision. The sample size is adequate (=>300) in each arm; however, the effect estimate was imprecise with confidence intervals including the no effect value.

h. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

i. No publication bias. No visual asymmetry was observed on funnel plots and test for publication bias was non-significant.

j- No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise, with confidence intervals not including the no effect value
k. No risk of bias. Only 1 study provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias.

. Inconsistency could not be assessed as only 1 study provided data for this outcome.

m. Serious imprecision. The sample size was small (<100) in each arm but the effect estimate didn’t include the no effect value.

n. No risk of bias. Only 2 studies provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias in both studies.

0. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

p. Serious imprecision. The sample size is not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.
q. No inconsistency. Despite high heterogeneity (12 = 50%), the direction and magnitude of the effects were similar across most studies.

r. Very serious imprecision. The sample size was small (<100) in each arm, and the effect estimate was imprecise with wide confidence intervals, including the no effect value.
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Supplementary Table 4: Certainty assessment from non-randomized controlled trials comparing postnatal
exercise to no exercise, or two exercise interventions, for the severity of depressive symptoms.

e

Certainty
haar SHilLY RISkt Inconsistency | Indirectness | Imprecision ey [PEEHiELE no exercise pLsolite
studies | design bias ¥ P considerations exercise (95% Cl)

p (

| exercise inter ly and ise + co-interventions) and the severity of depressive symptoms post-intervention (non RCT)
5 non- not serious? serious® serious® serious¢ nonee 170 173 SMD 0.33 SD lower
randomised (0.71 lower to 0.06 higher) @ O O O
studies Very low
Sensitivity analysis: A iation b postnatal ise+co-interventions and the severity of depressive symptoms post-intervention (non RCT)
1 non- not seriousf not seriouss serioush very serious! nonee 27 25 SMD 0.11 SD lower
randomised (0.65 lower to 0.44 higher) @ O O O
studies Very low
Sensitivity ysis: A iation bet postnatal i ly interventions and the severity of depressive symg post-intervention (non RCT)
4 non- not serious? seriousb not serious serious? nonee 143 148 SMD 0.38 SD lower
randomised (0.86 lower to 0.09 higher) @ O O O
studies Very low
A iation b p | exercise inter ions (| i ly and ise + co-inter ions) and ch in the severity of depressive symptoms (non RCT)
5 non- not serious? serioust serious® serious¢ nonee 170 173 SMD 0.52 SD lower
randomised (1.19 lower to 0.15 higher) QOOO
studies Very low
Sensitivity analysis: A iation b postnatal ise+co-interventions and ch in the severity of depressive symptoms (non RCT)
1 non- not seriousf not seriouse serioush very serious! nonee 27 25 SMD 0.13 SD higher
randomised (0.42 lower to 0.67 higher) $ O O O
studies Very low
Sensitivity analysis: A iation L postnatal i ly interventions and ct in the severity of depressive symptoms (non RCT)
4 non- not serious? seriousb not serious serious? nonee 143 148 SMD 0.69 SD lower
randomised (1.47 lower to 0.1 higher) @OOO
studies Very low
A iation b p | exercise-only interventions and ch in the severity of depressive symptoms (superiority non RCT)
3 non- not serious? seriousb not serious seriousi nonee 65 65 SMD 1.2 SD lower
randomised (2.24 lower to 0.17 lower) ® O O O
studies Very low

Cl: confidence interval; SMD: standardised mean difference.* For superiority trial, groups of participants are for intervention 1 (more intensive) and intervention 2 (less intensive).

Explanations
a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the direction and magnitude of the effects varied across studies.

c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.

d. Serious imprecision. The sample size is not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.
e. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

f. No risk of bias. Only 1 study provided data for this outcome and less than one third of the factors evaluated were marked as high risk of bias.

g. Inconsistency could not be assessed as only 1 study provided data for this outcome.

h. Serious indirectness. Exercise was combined with a co-intervention.
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i. Very serious imprecision. The sample size was small (<100) in each arm, and the effect estimate was imprecise with wide confidence intervals, including the no effect value.

j. Serious imprecision. The sample size was small (<100) in each arm but the effect estimate didn’t include the no effect value.
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Supplementary Table S: Certainty assessment from randomized controlled trials comparing postnatal
exercise to no exercise, or two exercise interventions, for depression prevalence.

Certainty assess! Ne of
Certainty
3Gl SIEY RisKot Inconsistency | Indirectness | Imprecision Cliey postata) no exercise o puzollte
studies | design bias considerations exercise (95% CI) (95% Cl)

| exercise inter ly and ise + co-interventions) and depi
6 randomised | not serious? |  not seriousb seriouse not serious? nonee 52/365 721370 OR 0.58 68 fewer per 1000 @ 6 @O
trials (14.2%) (19.5%) (0.36t00.91) | (from 110 fewerto 8
fewer) Moderate
Sensitivity analysis: Association between postnatal ise+co-interventions and dep
2 randomised | not serious? | not serious® serious’ seriousd nonee 111212 (5.2%) | 161223 (7.2%) OR0.75 17 fewer per 1 000 @ @ O O
trials (0.33t0 1.69) (from 47 fewer to 44
more) Low
Sensitivity analysis: A: iation L postnatal i ly interventions and dep
4 randomised | not serious? not serious® not serious | not serioush nonee 41/153 56/147 OR 0.51 127 fewer per 1 000 @@@ @
trials (26.8%) (38,1%) (0.29t00.89) | (from 213 fewer to 12 8
fewer) High

Cl: confidence interval; OR: odds ratio

Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

c. Serious indirectness. Exercise-only interventions and exercise + co-interventions were combined for analysis.

d. No imprecision. The sample size was >300 in each arm and the effect estimate was precise, with narrow confidence intervals and not including the null effect.

e. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

f. Serious indirectness. Exercise was combined with a co-intervention.

g. Serious imprecision. The sample size was not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value.

h. No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise with confidence intervals not including the no effect value.
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Supplementary Table 6: Certainty assessment from studies comparing postnatal exercise to no exercise for
the severity of anxiety symptoms.

Certainty assessmi Ne of p: “
Certainty
haar S RSkt Inconsistency | Indirectness | Imprecision Sl postata) no exercise pusolite
studies design bias ¥ P considerations exercise (95% ClI)

| exercise-only interventions and the severity of anxiety symptoms post-intervention
2 ran(tir(i):Sised not serious? serious® not serious serious® noned 269 244 o 334!\15“,(2[1‘7080{3020%9;6[) @ GB O O
Low
A tion b p | exercise-only inter ions and change in the severity of anxiety symptoms
2 ran(;l:i);sised not serious? [  not seriouse not serious | not serious noned 269 244 (o_i:’gwg vsézr.':osgolgmi:er) @ ? ? @
g
A k p | exercise-only interventions and the severity of anxiety symptoms post-intervention (non RCT)
2 obsseturvdaiggnal not serious? seriousb not serious serious® noned 107 114 o ZSGN:E \;e.??ostfslaom;er) @ O O O
Very low
A k p | exercise-only interventions and ch in the severity of anxiety symptoms (non RCT)
2 obs;urvdi?ggnal not serious? serious® not serious serious® noned 107 114 “ 133h/:<|;)w2e.:)t108[)F)1 ;om;;er) @ O O O
Very low

Cl: confidence interval; SMD: standardised mean difference

Explanations

a. No risk of bias. Less than one third of the factors evaluated were marked as high risk of bias in studies with the greatest influence on the pooled result (when taken together, they contributed to >50% of the
weight of the pooled estimate).

b. Serious inconsistency. High heterogeneity (12 = 50%) and the magnitude of the effects varied across studies.

c. Serious imprecision. The sample size was not adequate (<300 but => 100) in each arm, and the effect estimate was imprecise with confidence intervals including the no effect value
d. Publication bias could not be assessed as less than 10 studies provided data for this outcome.

e. No inconsistency. Confidence intervals overlapped with minimal to moderate heterogeneity observed across studies.

f. No imprecision. The sample size was not adequate (<300 but => 100) in each arm; however, the effect estimate was precise with confidence intervals not including the no effect value.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Armstrong 2003 17.4 465 10 18.4 477 10  1.0% -0.20 [-1.08, 0.68] _—
Armstrong 2004 17.25 445 9 1717 4 10  089% 0.02[-0.88,092] [ E—
Buttner 2015 17.33 51 28 15.34 312 29 25% 0.47 [-0.06, 0.99] T
Da Costa 2009 136 36 46 136 39 42 37% 0.00[-0.42,042] -
Daley 2008 17.7 52 20 192 47 18 1.7% -0.30 [-0.94, 0.35) ——
Daley 2015 17.3 3 47 175 37 47 3.9% -0.06 [-0.46, 0.35] T
Forsyth 2017 17.6 4 11 159 29 11 1.0% 0.47 [-0.38,1.32) T
Glazener 2001 618 3.89 371 584 366 376 137% 0.09 [-0.05,0.23] -
Haruna 2013 4.1 4 43 59 38 47 38% -0.46 [-0.87,-0.05) —
Heh 2008 165 2.6 3% 163 32 33 29% 0.07 [-0.41,0.54] B
Huang 2011 postpartum only  16.94 6.84 64 158 742 64 4.9% 0.16 [-0.19,0.51] T
Keller 2014 8.21 522 71 869 471 68 5.3% -0.10[-0.43,0.24] -
Lewis 2021 7.3 351 150 841 476 150 88% -0.26 [-0.49,-0.04] -
Mohammadi 2014 9.07 3.91 42 814 394 42 35% 0.23[-0.19, 0.66] T
Norman 2010 8 B6.16 62 B.75 544 73 51% 0.21[-0.12,055) T
O'Reilly 2016 406 3.87 284 457 3987 289 123% -0.13[-0.29,0.03] -
(Ozkan 2020 16.41 1.61 34 1574 235 31 2.8% 0.33[-0.16,0.82] T
Rohichaud 2008 19.76 4.46 25 18.87 3.22 23 21% 0.22[-0.34,0.79] T
Shelton 2015 7.67 058 3 933 116 3 0.2% -1.45[-3.57,0.68]
Surkan 2010 143 107 203 14 115 200 10.4% 0.03[0.17,022] T
Teychenne 2021 121 38 32 126 39 30 27% -0.13[-0.63,0.37] T
Thiruppathi 2014 795 075 20 7.76 062 21 1.9% 0.27 [-0.34,0.89] I e
Yang 2018 911 554 64 845 468 65  50% 0.13[-0.22,047] T
Total (95% CI) 1679 1682 100.0% 0.01[-0.08, 0.10] [
Heterogeneity: Tau*=0.01; Chi*=28.88, df= 22 (P=0.15); = 24% t t

2 a1 0 1 2

Test for overall effect: Z=0.20 (P = 0.84) Favours exercise Favours control

Online Supplement Figure 1: Pre-intervention severity of depressive symptoms for the exercise compared with control
groups (RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom;
M-H, Mantel-Haenszel method.
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Online supplement Figure 2: Funnel plot of the meta-analysis of published exercise interventions (RCTs) on the severity
of depressive symptoms pre-intervention. Each plotted point represents the standard error and standard mean
difference between intervention and control group for a single study. The vertical line represents the overall odds of -
1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.
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Online supplement Figure 3: Funnel plot of the meta-analysis of published exercise interventions (RCTs) on the severity
of depressive symptoms post-intervention. Each plotted point represents the standard error and standard mean
difference between intervention and control group for a single study. The vertical line represents the overall odds of -
1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Forsyth 2017 -3.1 466 11 0 384 11 32.4% -0.70 [-1.56,0.17]
Lewis 2021 0 337 150 -0.07 335 150 B676% 0.02 [-0.21, 0.29]
Total (95% CI) 161 161 100.0% -0.21 [-0.87, 0.45]

1 1

} + t

-4 -2 0 2
Favours exercise Favours control

Heterogeneity: Tau*=0.15; Chi*=2.48, df=1{(P=012), F=60%
Test for overall effect: Z=0.63 (P =0.53)

ot

Online Supplement Figure 4: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
maintenance of intervention effect on the severity of depressive symptoms. Analyses were conducted with a random
effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.7.1 Aerobic

Armstrong 2004 6.33 367 9 1333 766 10 3.8% -1.09 [[2.07,-0.11] B

Daley 2008 131 52 16 143 54 15 49% -0.22 [-0.93, 0.49] -

Daley 2015 12.02 529 41 1255 517 38 6.0% -0.10 [-0.54, 0.34] -

Forsyth 2017 87 69 11 127 58 11 4.3% -0.60 [-1.46, 0.25] T

Keller 2014 7 569 39 698 429 54  B.1% 0.00[-0.41,0432) T

Lewis 2014 469 3.89 61 7.02 464 61 6.3% -0.54 [-0.80,-0.18] -

Lewis 2021 741 476 150 743 501 150 6.8% -0.00 [-0.23,0.22) T

Mohammadi 2014 6.58 4.63 36 65 512 36 59% 0.02 [-0.45, 0.48) T

Rohichaud 2008 18.08 3.28 25 18.39 368 23 55% -0.09 [-0.65, 0.48] -

Shelton 2015 3 1 3 8 6 3 1.8% -0.893 [-2.77,0.91] .

(zkan 2020 7.29 1.67 34 1254 265 K| 5.2% -2.37[3.01,-1.72) -

Subtotal (95% CI) 425 432 56.5% -0.46 [-0.83, -0.09] L

Heterogeneity: Tau®=0.28; Chi*=56.19, df=10 (P = 0.00001); F=82%
Test for overall effect: Z=2.44 (P =0.01)

1.7.2 Mixed Intervention

Da Costa 2009 926 438 ki 96 542 kil 5.8% -0.07 [-0.56, 0.43] -
Haruna 2013 36 42 43 41 34 47 B.2% -0.13[-0.53,0.27] -T
Thiruppathi 2014 45 06 20 772 046 21 2.4% -5.93F7.41,-444) ——

Yang 2018 76 471 60 7.18 4.54 62 6.4% 0.09 [-0.26, 0.45] T
Subtotal (95% Cl) 159 161 20.7% -1.16 [-2.30, -0.01] S

Heterogeneity: Tau®=1.21; Chi*= 60.25, df= 3 (P < 0.00001); F= 95%
Test for overall effect: Z=1.98 (P = 0.05)

1.7.3 Stretching

Heh 2008 102 36 33 127 349 30 87% -0.66 [1.17,-0.15] D
Subtotal (95% CI) 33 30 5.7% -0.66 [-1.17,-0.15] <&
Heterogeneity: Mot applicable

Test for overall effect: Z=2.54 (P = 0.01)

1.7.4Yoga

Buttner 2015 587 6.03 23 852 543 27 55% -0.46 [-1.02, 0.11] ]
¥u 2021 293 233 19 592 453 12 47% -0.87 [1.63,-0.11] ——
Subtotal (95% CI) 42 39 10.2% -0.60 [-1.06, -0.15] L 2
Heterogeneity: Tau®= 0.00; Chi*=0.74, df=1 (P=0.39); F= 0%

Test for overall effect: Z=2.62 (P = 0.009)

1.7.5 PFMT

Glazener 2001 48 354 238 52 378 219 69% -0.11 [-0.29, 0.07] “T
Subtotal (95% CI) 238 219 6.9% -0.11 [-0.29, 0.07] 4
Heterogeneity: Mot applicable

Testfor overall effect Z=1.17 (P=0.24)

Total (95% Cl) 897 881 100.0% -0.52 [-0.80, -0.24] ¢

Heterogeneity: Tau®= 0.29; Chi*= 124.61, df=18 (P < 0.00001); F= 86%
Test for overall effect: Z= 3.62 (P = 0.0003)
Test for subgroup differences: Chi*=10.60, df=4 (P=0.03), F=62.3%

: = T T
-4 -2 0 2 4
Favours exercise Favours control

Online Supplement Figure 5: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
severity of depressive symptoms post-intervention. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Stretching, Yoga, Pelvic Floor Muscle Training). Analyses were conducted with a random effects model.
Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.14.1 Individual

Da Costa 2009 -4.34 3.17 31 -4 3.59 31 6.5% -0.10 [-0.60, 0.40] -1

Daley 2008 -4.6 3.68 16 -4.9 3.63 15 5.9% 0.08 [-0.62, 0.78] T

Daley 2015 -5.28 3.63 41 -4.95 3.42 38 6.6% -0.09 [-0.53, 0.35] T

Glazener 2001 -1.38 2.65 238 -0.64 2.63 219 7.1% -0.28 [-0.46, -0.10] N

Lewis 2021 0.11 3.15 150 -0.98 3.46 150 7.0% 0.33[0.10, 0.56] ™

Mohammadi 2014 -2.49 3.09 36 -1.64 3.39 36 6.5% -0.26 [-0.72, 0.20] ~

Robichaud 2008 -1.68 2.95 25 -0.48 2.48 23 6.3% -0.43 [-1.00, 0.14] —

Shelton 2015 -4.67 0.68 3 -1.33 5.19 3 3.1% -0.72 [-2.47, 1.02] —

Thiruppathi 2014 -3.45 0.5 20 -0.04 0.41 21 3.0% -7.33[-9.11, -5.55] e —

Yang 2018 -1.51 3.71 60 -1.27 3.26 62 6.8% -0.07 [-0.42, 0.29] T

Subtotal (95% CI) 620 598 58.7% -0.40[-0.81, 0.01] L

Heterogeneity: Tau? = 0.33; Chi? = 83.29, df = 9 (P < 0.00001); I* = 89%
Test for overall effect: Z = 1.91 (P = 0.06)

1.14.2 Group

Armstrong 2004 -10.92 2.96 9 -3.84 5.36 10 4.8% -1.54[-2.59, -0.48] i
Buttner 2015 -11.46 4.03 23 -6.82 3.72 27 6.2% -1.18[-1.79, -0.58] -
Forsyth 2017 -8.9 4.71 11 -3.2 4.1 11 5.2% -1.24[-2.17,-0.31] -
Haruna 2013 -0.5 2.91 48 -1.8 2.57 47 6.7% 0.47 [0.06, 0.88] ™
Heh 2008 -6.3 2.38 33 -3.6 2.59 30 6.4% -1.07[-1.61, -0.54] -
Keller 2014 -1.21 3.88 39 -1.71 3.21 54 6.7% 0.14 [-0.27, 0.55] T
Ozkan 2020 -9.12 1.16 34 -3.2 1.79 31 5.4% -3.92[-4.76, -3.07] -
Subtotal (95% CI) 197 210 41.3% -1.15[-2.11, -0.19] <o

Heterogeneity: Tau? = 1.55; Chi? = 108.71, df = 6 (P < 0.00001); I = 94%
Test for overall effect: Z = 2.34 (P = 0.02)

Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] ¢

Heterogeneity: Tau? = 0.59; Chi? = 203.99, df = 16 (P < 0.00001); I> = 92% t t t t
-10 -5 0 5 10

Test for overall effect: Z = 3.63 (P = 0.0003) Favours exercise Favours control

Test for subgroup differences: Chi? = 1.96, df = 1 (P = 0.16), I1> = 49.1%

Online Supplement Figure 6: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in severity of depressive symptoms. Subgroup analyses were conducted with studies including individual-based
training and group-based training. Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.5.1 Exercise + cointervention

Armstrong 2003 -12.8 3.08 10 -37 516 10  2.9% -2.05[-3.18,-0.92] I —

Huang 2011 postpartum only 3.01 6.1 64 45 557 64 51% -0.25 [-0.60, 0.09] 7

Norman 2010 -3.27 413 60 -0.21 391 70 51% -0.76 [-1.12,-0.40] -

O'Reilly 2016 035 269 206 -018 274 228 54% 0.19(0.01, 0.38] ™~

Surkan 2010 -1 757 203 1.3 813 200 54% -0.29 [-0.49,-0.10] e

Teychenne 2021 -6.1 29 31 -52 267 25  46% -0.32[-0.85,0.21] T

Subtotal (95% CI) 574 597 28.5% -0.40 [-0.76, -0.03] L 2

Heterogeneity: Tau?= 0.16; Chi*= 37.43, df= 5 (P < 0.00001); F= 87%
Test for overall effect Z= 2.13 (P = 0.03)

1.5.2 Exercise

Armstrong 2004 -10.92 2.96 9 -3.84 536 10 31% -1.54 [-2.59,-0.48] -
Buttner 2015 -11.46 4.03 23 -6.82 372 27 4.4% -1.18 [-1.79,-0.58] —_—

Da Costa 2009 -4.34 317 3 -4 359 3 4.7% -0.10 [-0.60, 0.40] -
Daley 2008 -46 3.68 16 -49 363 15 41% 0.08 [-0.62,0.79] -
Daley 2015 -5.28 363 41 -495 342 38 49% -0.09[-0.53,0.35] -
Forsyth 2017 -89 471 11 -32 41 1" 3.4% -1.24 [-217,-0.31] -
Glazener 2001 -1.38 265 238 -064 263 219 54% -0.28 [-0.46,-0.10] i
Haruna 2013 -05 29 48  -1.8 257 47 50% 0.47 [0.06, 0.88] —
Heh 2008 -6.3 238 33 -36 259 30 46% -1.07 [-1.61,-0.54] I

Keller 2014 -1.21 3.88 39 -1.71 321 54  49% 0.14 [-0.27, 0.55] T
Lewis 2021 011 315 150 -098 346 150 53% 0.33[0.10, 0.56] —
Mohammadi 2014 -2.49 3.09 36 -1.64 339 36 48% -0.26 [-0.72, 0.20] e
Ozkan 2020 -9.12 116 34 -32 179 31 3.7% -3.92[4.76,-3.07]

Robichaud 2008 -1.68 2.95 25 -048 248 23 45% -0.43[-1.00,0.14] T
Shelton 2015 -4.67 0.68 3 -1.33 519 3 1.8% -0.72[-2.47,1.02] e
Thiruppathi 2014 -3.45 05 20 -0.04 041 21 1.7% -7.33[9.11,-5.55] ¢

Yang 2018 -1.51 371 60 -1.27 3.26 62 51% -0.07 [-0.42,0.29] -
Subtotal (95% ClI) 817 808 71.5% -0.75[-1.15, -0.34] L 2

Heterogeneity: Tau®= 0.59; Chi*= 203.99, df= 16 (P < 0.00001); F=92%
Test for overall effect: Z= 3.63 (P = 0.0003)

Total (95% CI) 1391 1405 100.0% -0.61 [-0.90, -0.33] L 2
Heterogeneity: Tau®= 0.37; Chi*= 241.57, df= 22 (P < 0.00001); F=91%
Test for overall effect: Z= 4.29 (P < 0.0001)

Testfor subgroup differences: Chi*=1.58, df=1 (P =0.21), F= 36.6%

\ \

t t

-4 -2 0 2
Favours exercise Favours control

=t

Online Supplement Figure 7: Effects of postnatal exercise intervention compared with control on the change in the
severity of depressive symptoms (RCTs). Sensitivity analyses were conducted with studies including exercise + co-
interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Online supplement Figure 8: Funnel plot of the meta-analysis of published postpartum exercise + co-intervention and
exercise-only interventions (RCTs) on the change in the severity of depressive symptoms. Each plotted point represents
the standard error and standard mean difference between intervention and control group for a single study. The vertical
line represents the overall odds of -1.10 found in the meta-analysis. SE, standard error; SMD, standard mean difference.
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Exercise Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.10.1 Aerobic

Armstrong 2004 -10.92 2.96 9 -384 536 10 48% -1.54 [-2.59,-0.48]

Daley 2008 -46 3.68 16 -49 363 15  59% 0.08 [[0.62,0.78] —

Daley 2015 -5.28 3.63 41 -495 342 38 B66% -0.09[-0.53,0.35) T

Forsyth 2017 -89 471 11 -3.2 441 11 52% -1.24 [-217,-0.31] —

Keller 2014 -1.21 3.88 39 -1.71 3.2 54  B7% 0.14 [-0.27,0.59] T

Lewis 2021 011 315 150 -098 346 150 7.0% 0.33[0.10,0.56) —

Mohammadi 2014 -2.49 3.08 36 -1.64 339 36 65% -0.26 [-0.72,0.20) T

Robichaud 2008 -1.68 2.95 25 -048 248 23 B6.3% -0.43[-1.00,0.14) T

Shelton 2015 -4 67 0.68 3 -1.33 519 3 31% -0.72[-2.47,1.02) S R

(Ozkan 2020 -912 1.16 34 -32 179 k| 54% -3.92[-4.76,-3.07) ——

Subtotal (95% CI) 364 371 57.5% -0.69 [-1.29, -0.09] D

Heterogeneity: Tau®= 0.78; Chi*=108.10, df=9 (P < 0.00001); F=92%
Testfor overall effect Z=2.27 (P=0.02)

1.10.2 Mixed training

Da Costa 2009 -434 317 3 -4 358 31 B.5% -0.10 [-0.60, 0.40] —r
Haruna 2013 -05 281 48 -1.8 257 47 B7% 0.47 [0.06, 0.88] —
Thiruppathi 2014 -345 05 20 -0.04 041 21 3.0%  -7.33[-9.11,-5.58] ¢

Yang 2018 151 371 B0 -1.27 326 B2 6.8% -0.07 [-0.42, 0.29] —r
Subtotal (95% Cl) 159 161 22.9% 1.24[-2.50, 0.02] el

Heterogeneity: Tau®=1.47; Chi*= 70.67, df= 3 (P < 0.00001); = 96%
Test for overall effect: Z=1.93 (P = 0.05)

1.10.3 Stretching

Heh 2008 -6.3 2.38 33 -36 259 30 64% -1.07 [-1.61,-0.54] —_—
Subtotal (95% Cl) 33 30 64%  -1.07 [-1.61,-0.54] <
Heterogeneity: Not applicahle

Test for overall effect: Z= 3.97 (P <= 0.0001)

1.10.4 Yoga

Buttner 2015 -11.46 4.03 23 -682 372 27 B.2% -1.18 [-1.79,-0.58] —_—
Subtotal (95% CI) 23 27 6.2% -1.18 [-1.79, -0.58] S
Heterogeneity: Not applicahle

Test for overall effect: Z= 3.82 (P = 0.0001)

1.10.5 PFMT

Glazener 2001 -1.38 265 238 -064 263 219 T71% -0.28 [-0.46,-0.10] -
Subtotal (95% CI) 238 219 71% -0.28 [-0.46, -0.10] [
Heterogeneity: Not applicahle

Test for overall effect: Z= 2.97 (P =0.003)

Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] <>
Heterogeneity: Tau®= 0.59; Chi*= 203.99, df=16 (P = 0.00001); F=92% _i‘ 52 b é i

Test for overall effect: Z= 3.63 (P = 0.0003)
Test for subgroup differences: Chi*=16.31, df=4 (P=0.003), F=75.5%

Favours exercise Favours control

Online Supplement Figure 9: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in the severity of depressive symptoms. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Stretching, Yoga, Pelvic Floor Muscle Training). Analyses were conducted with a random effects model.
Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.6.1 <12 weeks
Daley 2015 -5.28 363 41 -495 342 38 6.6% -0.09 [-0.53, 0.35) T
Forsyth 2017 -8.9 471 11 -3.2 41 11 5.2% -1.24 [[2.17,-0.31] —
Heh 2008 -6.3 2.38 33 -36 2459 30 6.4% -1.07 [[1.61,-0.54] —_—
Lewis 2021 011 315 150 -0.98 346 150 7.0% 0.33[0.10, 0.56] —
Mohammadi 2014 -2.49 3.09 36 -1.64 339 36 6.5% -0.26 [-0.72,0.20] T
(Ozkan 2020 -9.12 116 34 -32 179 N 5.4% -3.92[-4.76,-3.07) ——
Shelton 2015 -4.67 0.68 3 -1.33 519 3 31% -0.72[-2.47,1.02] —
Thiruppathi 2014 -3.45 045 20 -0.04 0.4 21 3.0% -7.33[9.11,-5.59]
Yang 2018 -1.81 3.71 60 -1.27 3.26 62 6.8% -0.07 [-0.42,0.29] -
Subtotal (95% CI) 388 382 50.0% -1.35[-2.16, -0.55] -
Heterogeneity: Tau®=1.33; Chi*=172.64, df=8 (P < 0.00001); F=95%
Test for overall effect: Z=3.28 (P = 0.001)
1.6.2 >12 weeks
Glazener 2001 -1.38 265 238 -064 263 219 71% -0.28 [[0.46,-0.10] -
Haruna 2013 -0.8 291 43 -1.8 257 47 6.7% 0.47 [0.06, 0.88] —
Subtotal (95% CI) 286 266 13.7% 0.07 [-0.66, 0.80] P
Heterogeneity: Tau®*= 0.25; Chi*=10.76, df=1 (P = 0.001); F=91%
Test for overall effect: Z= 019 (P = 0.85)
1.6.3 Unclear
Armstrong 2004 -10.92 2.96 9 -384 536 10 4.8% -1.54 [-2.59,-0.48] e
Buttner 2015 -11.46 4.03 23 -682 372 27 6.2% -1.18 [-1.79,-0.58] —
Da Costa 2009 -4.34 317 N -4 359 N 6.5% -0.10 [-0.60, 0.40] T
Daley 2008 -4.6 3.68 16 -49 363 15 5.9% 0.08 [[0.62,0.78] —
Keller 2014 -1.21 3.88 38 171 3N 54 6.7% 0.14 [-0.27, 0.59] T
Rohichaud 2008 -1.68 2.95 25 -048 248 23 6.3% -0.43[-1.00,0.14) T
Subtotal (95% CI) 143 160 36.2% -0.43[-0.91, 0.06] L 2
Heterogeneity: Tau®*= 0.26; Chi*=19.75, df=5 (P = 0.001); F=75%
Test for overall effect: Z=1.72 (P = 0.08)
Total (95% CI) 817 808 100.0% -0.75[-1.15, -0.34] L 2
Heterogeneity: Tau®= 0.59; Chi*= 203.99, df=16 (P < 0.00001); F=92% '4 '2 b é :1

Test for overall effect: Z= 3.63 (P = 0.0003)
Test for subgroun differences: Chi*=6.71, df=2{(P=0.03), F=70.2%

Favours exercise Favours control

Online Supplement Figure 10: Effects of postpartum exercise-only interventions (RCTs) compared with control on the
change in the severity of depressive symptoms (RCTs). Subgroup analyses were conducted with studies including when
the exercise intervention was initiated early (i.e., before 12 weeks postpartum) or late (i.e., after 12 weeks postpartum).
Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-
Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ko 2008 1413 694 31 162 617 30 17.7% -0.31 [-0.82,019] T
Liu 2021 941 444 41 847 452 47 256% 0.21 [-0.21, 0.63] T
Majeed 2018 17.6 3 51 176 3 51 29.9% 0.00 [-0.39, 0.39] ——
Oh 2007 74.48 1576 27 7864 2027 25 151% -0.23[-0.77,0.32] I
Saeedi 2013 19.14 451 20 1822 4.07 20 11.7% 0.21 [-0.41,0.83]
Total (95% ClI) 170 173 100.0% -0.01[-0.22, 0.20] *
Heterogeneity: Tau®= 0.00; Chi*= 3.49, df=4 (P=0.48);, F=0% =2 =1 b 1= é

Test for overall effect: Z=0.11 (P = 0.91) Favours exercise Favours conirol

Online Supplement Figure 11: Pre-intervention severity of depressive symptoms for the exercise compared with control
groups (non-RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of
freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.23.1 Exercise + co-intervention
Oh 2007 75.85 2066 27 78.24 2297 25 18.9% -0.11 [-0.65, 0.44] —
Subtotal (95% CI) 27 25 18.9% -0.11 [-0.65, 0.44] <

Heterogeneity: Not applicable
Test for overall effect. Z=0.39 (P =0.70)

1.23.2 Exercise

Ko 2008 1242 537 31 1453 694 30 19.9% -0.34 [-0.84,0.17] T
Liu 2021 82 507 #1719 409 47 22.3% 0.22[-0.20, 0.64] T
Majeed 2018 16 3 5 177 3 51 229% -0.56 [-0.96,-0.17] -
Saeedi 2013 13.1 36 20 17.74 541 20 16.0% -0.99 [-1.65,-0.33] —
Subtotal (95% CI) 143 148 81.1% -0.38 [-0.86, 0.09] L

Heterogeneity: Tau*=0.17; Chi*=11.69, df=3 (P=0.009), F=74%
Test for overall effect Z=1.58 (P=0.11)

Total (95% Cl) 170 173 100.0% -0.33 [-0.71, 0.06] L
Heterogeneity: Tau®=0.13; Chi*=12.20,df= 4 (P=0.02), F=67% 54 52 b é }4
Test for overall effect. Z=1.66 (P=0.10) Favours exercise Favours control

Testfor subgroun differences: Chi*= 0.56, df=1 (P=0.46), F=0%

Online Supplement Figure 12: Effects of postnatal exercise interventions (non RCTs) compared with control on the
severity of depressive symptoms post-intervention. Sensitivity analyses were conducted with studies including exercise +
co-interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.25.1 Aerobic
Liu 2021 8.2 507 41 719 4.09 47 27.0% 0.22 [-0.20, 0.64] ™
Saeedi 2013 1311 36 20 17.74 541 20 20.6% -0.99 [-1.65,-0.33] I
Subtotal (95% Cl) 61 67 47.6% 0.36 [-1.54, 0.82] ~l—

Heterogeneity: Tau*= 0.65; Chi*=9.13, df=1 (P=0.003); F= 89%
Test for overall effect: Z=0.59 (P = 0.55)

1.25.2 Mixed intervention

Majeed 2018 16 3 51 177 3 51 27.7% -0.56 [-0.96,-0.17] —-
Subtotal (95% CI) 51 51 27.7% -0.56 [-0.96, -0.17] <>
Heterogeneity: Not applicable

Test for overall effect: Z=2.78 (P = 0.005)

1.25.3 Pilates and Yoga
Ko 2008 12.42 537 31 1453 6.94 30 247% -0.34 [-0.84,017) —T
Subtotal (95% CI) 31 30 24.7% -0.34 [-0.84, 0.17] <
Heterogeneity: Not applicahle

Test for overall effect: Z=1.30(P=0.19)

Total (95% ClI) 143 148 100.0% -0.38 [-0.86, 0.09] S
Heterogeneity: Tau®=0.17; Chi*=11.69, df= 3 (P = 0.009); F=74%
Test for overall effect: Z=1.58 (P=0.11)

Test for subgroup differences: Chi*= 051, df=2 (P=077). F=0%

1 1 1 1
-4 -2 0 2 4
Favours exercise Favours control

Online Supplement Figure 13: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
severity of depressive symptoms post-intervention. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Pilates and Yoga). Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.

Deprato A, et al. Br J Sports Med 2024;0:1-12. doi: 10.1136/bjsports-2024-108478



BMJ Publishing Group Limited (BMJ) disclaims al liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med
Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.18.1 Exercise + co-intervention
Oh 2007 1.37 1423 27 -0.4 1298 25 19.8% 0.13[0.42,0.67) -1
Subtotal (95% CI) 27 25 19.8% 0.13[-0.42, 0.67] L

Heterogeneity: Not applicable
Test for overall effect: Z= 0.46 (P = 0.65)

1.18.2 Exercise

Ko 2008 -1.71 4458 31 -167 469 30 20.2% -0.01 [-0.51, 0.49] —r

Liu 2021 -1.21 341 41 -1.28 3.07 47 21.0% 0.02 [-0.40, 0.44] -

Majeed 2018 1.6 212 a1 1 212 51 20.9% -1.22 [-1.64,-0.79] ——

Saeedi 2013 -6.03 299 20 -0.48 358 20 18.0% -1.65[-2.38,-0.92] —

Subtotal (95% CI) 143 148 80.2% -0.69 [-1.47,0.10] B

Heterogeneity: Tau®= 0.57; Chi*= 29.88, df= 3 (P < 0.00001); F=90%

Test for overall effect Z=1.72 (P = 0.09)

Total (95% Cl) 170 173 100.0% -0.52[1.19,0.15] e

Heterogeneity: Tau®= 0.51; Chi*= 35.19, df= 4 (P < 0.00001); F=89% _54 52 b é j‘
Test for overall effect Z=1.53 (P=0.13) Favours exercise Favours conirol

Testfor subgroun differences: Chi*= 2.80, df=1 {P=0.09), F=64.2%

Online Supplement Figure 14: Effects of postnatal exercise interventions (non RCTs) compared with control on the
change in the severity of depressive symptoms. Sensitivity analyses were conducted with studies including exercise + co-
interventions and exercise-only interventions. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.20.1 Aerobic
Liu 2021 -1.21 341 41 -1.28 307 47 26.1% 0.02 [-0.40, 0.44]
Saeedi 2013 -6.03 2.99 20 -048 358 20 227% -1.65[-2.38,-0.92) —
Subtotal (95% CI) 61 67 48.7% -0.79[-2.42, 0.85]

Heterogeneity: Tau®=1.30; Chi*=15.22, df=1 (P < 0.0001); F= 93%
Test for overall effect: Z=0.94 (P = 0.35)

1.20.2 Mixed intervention

Majeed 2018 -16 212 51 1 212 51  26.0% -1.22 [-1.64,-0.79) ——
Subtotal (95% CI) 51 51 26.0% -1.22 [-1.64, -0.79] L 2
Heterogeneity: Not applicahle

Test for overall effect: Z=5.63 (P < 0.00001)

1.20.3 Pilates and Yoga

Ko 2008 -1.71 459 31 -1.67 469 30 252% -0.01 [-0.51, 0.49] z
Subtotal (95% CI) 3 30 25.2% -0.01 [-0.51, 0.49]

Heterogeneity: Not applicahle
Test for overall effect: Z=0.03 (P =0.97)

Total (95% CI) 143 148 100.0% -0.69 [-1.47, 0.10] -
Heterogeneity: Tau®= 0.57; Chi*= 29.88, df= 3 (P < 0.00001); F= 90% 4 2 ) 2 4
Testfor overall effect Z=1.72 (P = 0.09) Favours exercise Favours control

Test for subaroup differences: Chi*=13.01, df= 2 (P = 0.001), F= 84.6%

Online Supplement Figure 15: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
change in the severity of depressive symptoms. Subgroup analyses were conducted with studies including Aerobic,
Mixed training, Pilates and Yoga). Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.
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Pre-intervention Post-intervention Std. Mean Difference Std. Mean Difference

Study or Subgroup Std. Mean Difference SE Total Total Weight IV, Rand: 95% CI IV, Rand 95% CI

Ko 2012 -0.348 02087 23 23 386%  -0.35[-0.76, 0.06] —

Montgomery 2010 -0.591 01789 31 31 427%  -0.59[-0.94,-0.24] -

Teychenne 2018 & weeks -1.348 04146 11 11 187%  -1.35[2.16,-0.54] —_—

Total (95% CI) 65 65 100.0%  -0.64[-1.06,-0.22] -

Heterogeneity: Tau®= 0.08; Chi*= 4.67, df=2 (P=010), F=57% %4 !2 3 é t

Testfor overall effect: Z= 2.96 (P = 0.003) Favours post-intervention Favours pre-intervention
Online Supplement Figure 16: Effect of postnatal aerobic exercise-only interventions (pre-to-postintervention) on the
severity of postpartum depressive symptoms. Analyses were conducted with a random effects model. Cl, confidence
interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
Depression prevalence

Exercise Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

2.6.1 <12 weeks

Heh 2008 13 33 20 30 29.2% 0.33[0.12, 0.91] — &

Forsyth 2017 4 11 5 11 10.7% 0.69[0.12, 3.78] — 1

Lewis 2014 5 66 5 64 18.7% 0.97 [0.27, 3.51] I E—

Subtotal (95% CI) 110 105 58.6% 0.53 [0.25, 1.09] ’

Total events 22 30

Heterogeneity: Tau? = 0.00; Chi® = 1.79, df = 2 (P = 0.41); I> = 0%

Test for overall effect: Z = 1.72 (P = 0.09)

2.6.2 Unclear

Daley 2015 19 43 26 42 41.4% 0.49[0.20, 1.16] —i—

Subtotal (95% CI) 43 42 41.4% 0.49 [0.20, 1.16] ’»

Total events 19 26

Heterogeneity: Not applicable

Test for overall effect: Z = 1.63 (P = 0.10)

Total (95% CI) 153 147 100.0% 0.51 [0.29, 0.89] ‘

Total events 41 56

- 2 _ . Chi2 — _ _ S 12 = 09 } } t }
Heterogeneity: Tau’ = 0.00; Chi 1.80,df =3 (P = 0.61); | 0% 001 o1 10 100

Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Chi? = 0.02, df = 1 (P = 0.89), I> = 0%

Favours exercise Favours control

Online Supplement Figure 17: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including when the exercise intervention was

initiated early (i.e., before 12 weeks postpartum) or late (i.e., after 12 weeks postpartum). Analyses were conducted

with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Deprato A, et al. Br J Sports Med 2024;0:1-12. doi: 10.1136/bjsports-2024-108478



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med
Exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
2.5.1 Aerobic
Daley 2015 19 43 26 42 41.4% 0.49[0.20, 1.16] —i—
Forsyth 2017 4 11 5 11 10.7% 0.69[0.12, 3.78] — 1
Lewis 2014 5 66 5 64 18.7% 0.97[0.27, 3.51] .
Subtotal (95% CI) 120 117 70.8% 0.61 [0.32, 1.19] ‘»
Total events 28 36
Heterogeneity: Tau? = 0.00; Chi? = 0.77,df = 2 (P = 0.68); I> = 0%
Test for overall effect: Z = 1.44 (P = 0.15)
2.5.2 Stretching
Heh 2008 13 33 20 30 29.2% 0.33[0.12, 0.91] I —
Subtotal (95% CI) 33 30 29.2% 0.33 [0.12, 0.91] e
Total events 13 20
Heterogeneity: Not applicable
Test for overall effect: Z = 2.14 (P = 0.03)
Total (95% CI) 153 147 100.0% 0.51 [0.29, 0.89] <
Total events 41 56
FP. 2 . 2 .12 0, ! i i 4
Heterogeneity: Tau? = 0.00; Chi* = 1.80, df = 3 (P = 0.61); I = 0% -0.01 0:1 1-0 100-

Test for overall effect: Z = 2.37 (P = 0.02)
Test for subgroup differences: Chi? = 1.04, df = 1 (P = 0.31), I = 3.6%

Favours exercise Favours control

Online Supplement Figure 18: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including Aerobic and Stretching). Analyses were

conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.7.1 Individual
Daley 2015 19 43 26 42 40.4% 0.49 [0.20, 1.16] —a—
Lewis 2014 5 66 5 64 18.2% 0.97[0.27, 3.51]
Subtotal (95% CI) 109 106 58.6% 0.60 [0.29, 1.24] ~atl—
Total events 24 31
Heterogeneity: Tau? = 0.00; Chi? = 0.75, df = 1 (P = 0.39); I> = 0%
Test for overall effect: Z = 1.38 (P = 0.17)
2.7.2 Group
Forsyth 2017 4 11 5 11 10.4% 0.69[0.12, 3.78]
Heh 2008 13 33 20 33 31.1% 0.42 [0.16, 1.13] T E
Subtotal (95% CI) 44 44 41.4% 0.48 [0.20, 1.12] ’»
Total events 17 25
Heterogeneity: Tau? = 0.00; Chi? = 0.23,df = 1 (P = 0.63); I> = 0%
Test for overall effect: Z = 1.70 (P = 0.09)
Total (95% CI) 153 150 100.0% 0.55 [0.32, 0.95] ‘
Total events 41 56
Heterogeneity: Tau? = 0.00; Chi® = 1.15,df = 3 (P = 0.77); I> = 0% 0=1 052 055 25 é 150

Test for overall effect: Z = 2.15 (P = 0.03)
Test for subgroup differences: Chi? = 0.17, df = 1 (P = 0.68), I = 0%

Favours exercise Favours control

Online Supplement Figure 19: Effects of postpartum exercise-only interventions compared with control on odds of

depression (RCTs). Subgroup analyses were conducted with studies including Aerobic and Stretching). Analyses were

conducted with a random effects model. Cl, confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Anxiety symptoms
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Glazener 2001 6.9 378 371 7 376 376 68.9% -0.03[0.17,0.12)
Teychenne 2021 82 46 32 6.8 24 0 311% 0.37 [[0.13,0.88]
Total (95% CI) 403 406 100.0% 0.10 [-0.26, 0.46]
Heterogeneity: Tau®= 0.04; Chi*= 2.25, df=1 (P=0.13); F= 55% 52 11 3 15 é
Test for overall effect: Z=0.53 (P = 0.60) Favours exercise Favours control

Online Supplement Figure 20: Pre-intervention severity of anxiety symptoms for the exercise compared with control
groups (RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of freedom;

M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Glazener 2001 6.1 354 238 68 378 219 89.1% -0.19[-0.38,-0.01]
Teychenne 2021 12 weeks 43 42 N 42 29 25 109% 0.03 [-0.50, 0.55]
Total (95% CI) 269 244 100.0% -0.17 [-0.34, 0.01]
Heterogeneity: Tau®= 0.00; Chi*= 0.59, df=1 (P = 0.44); F= 0% 54 52 5 é i
Test for overall effect: Z=1.89 (P = 0.06) Favours exercise Favours control

Online Supplement Figure 21: Effects of postnatal exercise-only interventions (RCTs) compared with control on the

severity of anxiety symptoms post-intervention. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Glazener 2001 -08 26 238 -0.2 267 219 89.4% -0.23[-0.41,-0.04]
Teychenne 2021 12 weeks -39 313 3 -26 193 25 10.6% -0.48 [-1.02, 0.08) I
Total (95% CI) 269 244 100.0% -0.25[-0.43,-0.08] L 2
Heterogeneity: Tau®= 0.00; Chi*= 0.77, df=1 (P = 0.38); F= 0% 52 51 ) 15 é
Test for overall effect: Z= 2.86 (P = 0.004) Favours exercise Favours control

Online Supplement Figure 22: Effects of postnatal exercise-only interventions (RCTs) compared with control on the
change in the severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Majeed 2018 total anxiety 99.7 5 51 978 6.5 51 46.5% 0.33[-0.07,0.72)
Sinong 2018 1.73 0.298 56 1.72 0.3 63 53.5% 0.03 [-0.33,0.39)
Total (95% CI) 107 114 100.0% 0.17 [-0.12, 0.45]
Heterogeneity: Tau®= 0.01; Chi*=1.16, df=1 (P = 0.28); F=14% 52 51 ) 15 %
Test for overall effect: Z=1.16 (P = 0.25) Favours exercise Favours control

Online Supplement Figure 23: Pre-intervention severity of anxiety symptoms for exercise-only compared with control

groups (non-RCTs). Analyses were conducted with a random effects model. Cl, confidence interval; df, degrees of
freedom; M-H, Mantel-Haenszel method.
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Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Majeed 2018 total anxiety 95.3 55 51 979 85 51 50.2% -0.36 [[0.75, 0.03] —H
Sinong 2018 1.08 0.249 56 1.72 0.287 63 49.8% -2.32[-2.79,-1.89) —
Total (95% CI) 107 114 100.0% -1.34 [-3.26, 0.58] ——e——
Heterogeneity: Tau®=1.87; Chi*= 39.59, df=1 (P < 0.00001); F= 97% 54 52 3 é j‘

Test for overall effect: Z=1.36 (P=017)

Favours exercise Favours control

Online Supplement Figure 24: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the
severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence interval; df,
degrees of freedom; M-H, Mantel-Haenszel method.

Exercise Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Majeed 2018 total anxiety -44 374 51 01 562 51 50.3% -0.94 [-1.35,-0.53] —
Sinong 2018 -064 0.2 56 0 021 63 497% -310[-3.63,-256) ——
Total (95% CI) 107 114 100.0%

Heterogeneity: Tau®= 2.28; Chi*= 39.21, df=1 (P <= 0.00001); F=97%
Test for overall effect: Z=1.86 (P = 0.06)

2.01[-4.13,0.11] e ——

T : T T
-2 0 1 2
Favours exercise Favours control

Online Supplement Figure 25: Effects of postnatal exercise-only interventions (non RCTs) compared with control on the

change in the severity of anxiety symptoms. Analyses were conducted with a random effects model. Cl, confidence

interval; df, degrees of freedom; M-H, Mantel-Haenszel method.
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Online Supplement Figure 26: Meta-regression of frequency of exercise with standard mean difference in depressive
symptoms in exercise-only trials. A moderate effect size was associated with engaging in at least four days per week of

activity.
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Online Supplement Figure 27: Meta-regression of volume of exercise (MET hours per week) with standard mean
difference in depressive symptoms in exercise-only trials. A moderate effect size was associated with engaging in at
least 350 MET-min/week of physical activity.

Search Strategies

The following databases were searched on June 27, 2022 with an updated search performed on January 12, 2024:

e MEDLINE
e EMBASE
e CINAHL

e Cochrane

e Sport Discus

e Scopus

e Web of Science
e clinicaltrials.gov
e Proquest t&d

1 Postpartum Period/ or peripartum period/ or (postnatal or post-natal or postpartum or post partum or puerper*
or postdelivery or post-delivery or post delivery or fourth trimester or 4th trimester*).ti,ab,kf. 210661

2 exp Exercise/ or Athletes/ or exp Exercise Movement Techniques/ or Physical Exertion/ or exp Exercise Therapy/
or exp Sports/ or Motor Activity/ or Sedentary Lifestyle/ or (exercise or physical* activ* or strenuous activit* or
physical* inactiv* or sedentary or running or plyometric* or yoga or tai chi or weight training or resistance training or
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swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or aerobic capacity).ti,kf. or exercise.ab.
/freq=2 or physical* activ*.ab. /freq=2 or (weight* adj2 lift*).ti,kf. or ((muscle or muscular or strength*) adj2
conditioning).ti,ab,kf. 649210

3 exp Sleep/ or exp Sleep Wake Disorders/ 164296

4 (sleep* or insomnia* or circadian or dyssomnia*).ti,ab,kf. 273934
5 3or4 304117

6 2or5 932938

7 1 and 6 7800

8 animals/ not (animals/ and humans/) 5003502

9 7 not 8 4288

10 exp Rats/ or (rat or rat's).mp. 1831395
11 8 or 10 5392824

12 7 not 11 4053

Embase <1996 to 2022 Week 32>

1 Postpartum Period/ or peripartum period/ or (postnatal or post-natal or postpartum or post partum or puerper*
or postdelivery or post-delivery or post delivery or fourth trimester or 4th trimester*).ti,ab,kf. 228819

2 exp Exercise/ or Athletes/ or exp Exercise Movement Techniques/ or Physical Exertion/ or exp Exercise Therapy/
or exp Sports/ or Motor Activity/ or Sedentary Lifestyle/ or (exercise or physical* activ* or strenuous activit* or
physical* inactiv* or sedentary or running or plyometric* or yoga or tai chi or weight training or resistance training or
swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or aerobic capacity).ti,kf. or exercise.ab.
/freq=2 or physical* activ*.ab. /freq=2 or (weight* adj2 lift*).ti,kf. or ((muscle or muscular or strength*) adj2
conditioning).ti,ab,kf. 710290

3 exp Sleep/ or exp Sleep Wake Disorders/ 368659

4 (sleep* or insomnia* or circadian or dyssomnia*).ti,ab,kf. 349554
5 3ord4 473518

6 2or5 1152930

7 1land 69177

8 animals/ not (animals/ and humans/) 597793

9 7 not 8 8954

10 exp Rats/ or (rat or rat's).mp. 1199340

11 8or10 1713663
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12 7 not 11 7535

CINAHL
S1 (MH "Postnatal Period+") (16,435)
S2 (MH "Perinatal Period") (110)

S3 Tl ( postnatal or "post-natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or
"post delivery" or "fourth trimester*" or "4th trimester*" ) OR AB ( postnatal or "post-natal" or postpartum or "post
partum" or puerper* or postdelivery or "post-delivery" or "post delivery" or "fourth trimester*" or "4th trimester*" ) OR
MW ( postnatal or "post-natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or "post
delivery" or "fourth trimester*" or "4th trimester*" ) (57,262)

S4 S1 ORS2 OR S3 (60,910)

S5 (MH "Exercise+") (127,266)

S6 (MH "Athletes+") (33,040)

S7 (MH "Therapeutic Exercise+") (61,136)
s8 (MH "Exertion+") (105,544)

S9 (MH "Therapeutic Exercise+") (61,136)
S10 (MH "Sports+") (88,475)

S11 (MH "Motor Activity+") (13,088)

S12 (MH "Life Style, Sedentary+") (10,071)

S13 Tl ( exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or
plyometric* or yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or
walking or mvpa or ltpa or stretching or "aerobic capacity" ) OR AB ( exercise or "physical* activ*" or "strenuous activit*"
or "physical* inactiv*" or sedentary or running or plyometric* or yoga or "tai chi" or "weight training" or "resistance
training" or swim* or sport* or athlet* or walk or walking or mvpa or Itpa or stretching or "aerobic capacity" ) OR MW (
exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or plyometric* or
yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or walking or mvpa or
Itpa or stretching or "aerobic capacity" ) (418,320)

S14  (MH "Sleep+") (31,453)
S15  (MH "Sleep Disorders+") (44,494)

S16 Tl ( sleep* or insomnia* or circadian or dyssomnia* ) OR AB ( sleep* or insomnia* or circadian or dyssomnia* )
OR MW ( sleep* or insomnia* or circadian or dyssomnia* ) (101,096)

S17 S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 (536,905)
S18 S4 AND S17 (3,481)

S19  (S4 AND S17 ) NOT MW animals (3,427)
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SPORTDISCUS: 530

See CINAHL search

SCOPUS: 5556

( TITLE-ABS-KEY ( exercise OR "physical* activ*" OR "strenuous activit*" OR "physical* inactiv*" OR sedentary OR
running OR plyometric* OR yoga OR "tai chi" OR "weight training" OR "resistance training" OR swim* OR sport*
OR athlet* OR walk OR walking OR mvpa OR Itpa OR stretching OR "aerobic capacity" OR sleep* OR insomnia*
OR circadian OR dyssomnia* ) AND TITLE-ABS-KEY ( postnatal OR "post-natal" OR postpartum OR "post partum"
OR puerper* OR postdelivery OR "post-delivery" OR "post delivery" OR "fourth trimester*" OR "4th trimester*" )
AND NOT TITLE-ABS-KEY ( animal* OR rat OR rats OR pigs OR cattle OR cow OR sheep OR cows OR "guinea
pig*")) AND (LIMIT-TO ( DOCTYPE, "ar") OR LIMIT-TO ( DOCTYPE, "re") OR LIMIT-TO ( DOCTYPE, "cp") OR
LIMIT-TO ( DOCTYPE, "er"))

WEB OF SCIENCE 5450

exercise or "physical* activ*" or "strenuous activit*" or "physical* inactiv*" or sedentary or running or plyometric* or
yoga or "tai chi" or "weight training" or "resistance training" or swim* or sport* or athlet* or walk or walking or mcpa or
Itps or stretching or "aerobic capacity" or sleep* or insomnia* or circadian or dyssomnia* (Topic) and postnatal or "post-
natal" or postpartum or "post partum" or puerper* or postdelivery or "post-delivery" or "post delivery" or "fourth
trimester*" or "4th trimester*" (Topic) not animal* or rat or rats or pigs or cattle or cow or sheep or cows or "guinea
pig*" or mice or mouse (Topic) | 5,450 results

Clinical Trials.gov: 1132

Proquest Theses & Dissertations: 718

Search Name:
Date Run: 14/01/2024 03:17:39

Comment:

ID Search Hits

#1 postnatal or post-natal or postpartum or post partum or puerper* or postdelivery or post-delivery or post
delivery or fourth trimester or 4th trimester* 31795

#2 MeSH descriptor: [Postpartum Period] explode all trees 2500
#3 MeSH descriptor: [Peripartum Period] explode all trees 36

#4 #1lor#2 or#3 32274
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#5 MeSH descriptor: [Exercise] explode all trees 38890

#6 MeSH descriptor: [Athletes] explode all trees 1496

#7 MeSH descriptor: [Exercise Movement Techniques] explode all trees 3263
#8 MeSH descriptor: [Physical Exertion] explode all trees 4255

#9 MeSH descriptor: [Exercise Therapy] explode all trees 19939

#10 MeSH descriptor: [Sports] explode all trees 21121

#11 MeSH descriptor: [Motor Activity] explode all trees 42331

#12 MeSH descriptor: [Sedentary Behavior] explode all trees 1609

#13 exercise or physical* activ* or strenuous activit* or physical* inactiv* or sedentary or running or plyometric* or
yoga or tai chi or weight training or resistance training or swim* or sport* or athlet* or walk or walking or mvpa or ltpa
or stretching or aerobic capacity 226679

#14 MeSH descriptor: [Sleep] explode all trees 9632

#15 MeSH descriptor: [Sleep Disorders, Circadian Rhythm] explode all trees 245

#16 sleep* or insomnia* or circadian or dyssomnia* 67662

#17 #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 284175
#18  #4 and #17 6397

#19 animals or rats or mouse or mice or guinea pigs or cattle or cow 33331

#20 #18 not #19 5168
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